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CHAPTER IV, 
Genus III. Acips: 


CIDS ate diſtinguiſhed by theit 
ſour taſte, when diluted with 
water; they redden vegetable co- 
lours. Many acids exiſt in the 

gaſeous form ; they unite with great rapidity 

4 | to 


* It may be proper, in this place; to remind the reader, 
that the preſent work is divided into four parts; the firſt, 
conſiſting of eight chapters, contains general facts and ob- 


| | | ſervations | 
d Vor. II. A n 


2 Acids. ‚ 
2 11 T #4 . "> 1 4 
to; alkalis; their 4Riolv! on, inflammable 


- ſubſtances is much ſtronger than that of the 


laſt mentioned ſalts, nd moſt commonly 
reduces them to the 'ſtate of bodies which 
haye been' butned; As iifllamibdBleimbttets, 
more eſpecially metallic ſubſtances, are found 
to contain a large quantity of pure air after 
having been ſubjected to the action of acids, 
while the acids themſelves become converted 
into combuſtible bodies; it may be con- 
cluded, that this genus of ſalts is much leſs 
ſimple than has hitherto been thought, and 
that they are in general compoſed of inflam- 
mable matter; combined with the ee 
principle or baſis ot: vital air, aceording to 
the opinion of Mr. Lavoiſier. All the phe- 
nomena in chemiſtry tend to confirm this 
— TT orien 
We are 3 with ſix ſpecies of mi- 
neral acids; very different from each other: 
The cretaceous . 
The marine aeid, 
The ſparry acid, 
The nitrous: acid, 
The vitriolic acid, : 
The acid of Vora or ſedative alt 


1. 
ſervations relating to chemiſſry; the ſecond. contains the 
mineral kingdom, or mineralogy; the third contains the 


chemical hiſtory of vegetables; and the fourth that of ani- 


mal ſubſtances. 

The mineralogical part is divided into three EGions. 
The firſt exhibits:the phyſical and chemical characters of 
earths and ſtones; the bot ſection relates to faline ſub⸗ 
ſtances, ot the ſubject with which we are at 1 o “, 
pied. Note of the Author. 
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Species I. The CrxETACgovs Acip, 5 
We give the name of cretaceous acid to 
that which was originally called fixed air-by 
the Engliſh ;, mephitic acid by Mr. Bewly; 
mephitic gas by Macquer and aerial acid 
by Bergman, Mr. Lavoifier now calls it 
carbanaceous acid. e os 
This acid has not always been confidered 
as ſuch. Its leading 1 were perceiv- 
ed by Paracelſus, Van Helmont, Hales, &c. 
but it is to Black, Prieſtley, Bewly, Berg- 
man, and the Duke de Chaulnes, that we are 
indebted for the certain knowledge of its 
acidity. The name of eretaceous acid agrees 
very well with this ſubſtance, becauſe it is 
contained, in very large quantities, in chalk; 
and there is no other body with which it has 
ſo ſtrong an affinity, as with the lime which 
compoſes the baſe of this earthy falt. a 
The cretaceous acid poſſeſſes all the more 
obvious qualities of air, and exiſts in the atmo= 
ſphere of which it is a ſmall part.* It is found 


* Mr. Lavoiſier concludes, from his ingenious experi- 
ments, that atmoſpheric air conſiſts of vital air, cretaceous 
acid, and mephitis, uſually in the following proportions : 


Vital air, - 3 
Cretaceons acid, , = — - 1 
Atmoſpheric mephitiss = 72 


— — 


Total — — 100 


44 diſengaged 
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diſengaged and in a ſtate of purity in ſub- 
_ terraneous cavities, as in the grotto del cane, 
&c. It exiſts in a ſtate of combination in 
a great number of natural bodies, ſuch as 
mineral waters, and ſeveral neutral falts : 
great quantities are produced in the ſpi- 
rituous fermentation; it is likewiſe * pro- 
duced in the proceſſes of reſpiration, and 
of the combuſtion of charcoal ; and laſtly, 
all the parts of plants, more eſpecially the 
leaves, continually emit it while in the ſhade. 
This acid, though elaſtic and tranſparent, 
differs greatly from air, even in its phyſical 
properties; its ſpecific gravity is double that 
of air: hence it may be poured, like other 
denſe fluids, from one veſſel to another; and 
for this reaſon it flows out of the cock after a 
caſk of wine has been drawn off, Its taſte is 
briſk, and ſubacid ; animals which reſpire it 
die inſtantly ; and all bodies in a ſtate of 
combuſtion are extinguiſhed by being plung- 
ed in this fluid. It colours the tincture of 
turnſole with a clear red; which, however, 
diſappears by expoſure to air, in proportion 
as the acid evaporates. It does not alter the 
colour of violets, becauſe its action is too 
feeble to produce a ſenſible change in deep 

and fixed colours. 5 
The elective attractions of this acid are in 
neral very weak, as it yields to every other 
acid: it ſuffers no change by expoſure to 
light, or at leaſt the change is too ſmall to 
de perceived. 5 | 
Heat 
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Heat ditates this fluid, without changing 
it in any other reſpect. 

It mixes with pure or vital air, but with- 
out combination; and forms a mixture which 
may be reſpired for a certain time, provided 
the cretaceous acid do not exceed the third 
part of the whole: it may be adminiſtered 
in this manner as a remedy for diſorders of 
the lungs. 

It combines with water, though ſlowly. 
When theſe two fluids are agitated together, 
and their ſurfaces of contact are by that 
means multiplied, they unite more readily, 
and form a liquid, which may be called acid 
ſpirit of chalk. Bergman calls this ſolution 
acrated water; but this name may be with 
equal propriety applied to water containing 
true air, by way of diſtinguiſhing it from 
water which has been deprived of that fluid 
by ebullition. Water diffolves a greater 
quantity of acid the colder it is ; but this 
ſolution is limited to a certain quantity : the 
coldeſt water cannot abſorb more than its 
own bulk of cretaceous acid. 

The acid ſpirit of chalk is  omowhat 
heavier than diſtilled water ; it ſparkles when 
agitated ; its taſte is briſk and acidulous ; and 
it reddens the tincture of turaſole. Heat | 


* Water ſubjected to preſſure takes up a larger quantity 
of this acid, in proportion as the preſſure is greater; hence 
it ſhould ſeem, that the acid may exiſt in the pores of 
water without loſing its elaſtic form. T. 


A 3 decompoſes 


6 *@REFACEOUS ACID. 


decompoſes this combination, by driving off 
the elaſtic acid. The contact of air produces 
the ſame effect the more quickly, as its tem- 
perature is higher, It is neceſſary, there- 
fore, for the preſervation of this liquid, that 
it ſhould be kept in a cool place, in well- 
cloſed veſſels, or under a ſtrong compreſſion. 
This acid ſpirit of chalk is abundantly 
found in nature, where it conſtitutes acidu- 
lous and gaſeous waters. Such as thoſe of 
Pyrmont, Seltzer, &c, oy 
As this acidulated, water is a remedy pro- 
per to be uſed in putrid diſorders, both in- 
ternally and externally, philoſophers have 
contrived various apparatus for ſpeedily. im- 
pregnating water, with the whole quantity 
of cretaceous acid ib is capable of diflolying. 
A proceſs for acidulating water was firſt 
publiſhed by Dr, Prieſtley, in the year 1772. 
Dr. Nooth has invented a machine for pro- 
ducing this effect, which has been ſince ſuc- 
ceſſively improved by Mr. Parker and Mr. 
Magellan, This is at preſent to be met with 
in Ml philoſophical laboratories. A good de- 
ſcription and engraving. may be ſeen in the 
fifth volume of Prieſtley's experiments, 
The cretaceous acid does not act on ſili- 
ceous earth, It is well known that this 
earth does not cryſtalize i in acidulated water, 
as was atferted ſome years ago. | 
The cretaceous acid! unites with clay, pon- 
derous 
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derous earth and magneſia; 10 forins ſe> - 
_ weralkinds'of: neutral dalts;s: bon 
A combination:of” this acid nb the ſo: 
lution af lime in water, lis conſtantly at- 
tended with a phenomenon, which farms a 
criterion of the preſence of! this acid ;! when 
it comes in conta with! the Jime- water, 
White clouds ate immediately: produced, 
Which increaſe in bulk, and form a very 
abundant precipitate. Theſe clouds ariſe 
from the combination vf the cretaceous acid 
with the lime, with which it forims chalk; 
a compound, Which being ſcarcely at all 
ſoluble in pure water, falls to the bottom: 
lime- water is therefore a teſt for diſtinguiſh- 
ing the nature and quality of the acid we are 
treating of. If an additional quantity of the 
acid be added after the precipitate is formed, 
this excels will cauſe it to diſappear, by a 
ſecond ſolution; Chalk diſſolved in water. 
by a ſuper-abundance of the cretaceous acid, 
is precipitated by boiling, by expoſure! to air, 
and, in a word, by every procels which can 
take away this enen. Henesnit is! that 
cauſtic fixed alkalis, poured into a ſolution 
of chalk, by exceſs of the cretaceous acid, 
precipitate the aba by abſorbing 8 ex- 


cCeſs. 

Spirit of chalk, or acidulated water, — 
ed into lime-water, raden any the 
ſame effect. 

The cretaceous icid cnmbineg no with 

| A4 the 
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the three alkalis. If a ſmall quantity of. 
cauſtic fixed alkali, in a liquid ſtate, be put 
into a veſſel full of this acid obtained from 
chalk, or taken from the ſurface of a vat of 
beer in a ſtate of fermentation, and the ori- 
fice of the veſſe] be quickly cloſed with a 
wetted bladder, the veſſel being then moved 
2 ſuch a manner, as that the liquid alkali 

be ſpread over its internal ſurface, the 
bladder will be obſerved to be preſſed in- 
wards; the abſorption of the cretaceous acid 
by the alkali cauſing a vacuum within the 
veſſel, This combination is attended with 
heat, and the ſides of the. glaſs are in 4 
ſhort time covered with cryſtals, which 
become larger and larger. We call this ſalt 
cretaceous tartar, when the vegetable alkali 
has been uſed ; or cretaceous ſoda, when the 
mineral alkali has been uſed. Theſe two 
falts, which are truly neutral, were formerly 
called by the names of falt of tartar, and ſalt 
of ſoda: we ſhall ſpeak of 188 properties 
in the next chapter. 

The contact of alkaline 828, and the aeri- 
form cretaceous acid in cloſed veſſels, like- 
wiſe produces an inſtantaneous vacuum; it is 

attended with heat, and forms a thick white 
cloud, which becomes adherent to the glaſs, 
either in the form of cryſtals, or of an incruſ- 
tation. It is a true imperfect neutral ſalt, 
which we ſhall diſtinguiſh by the name of 
Cretaceous ammoniacal ſalt. 
The 
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The cretaceous acid adheres to theſe baſes 
with different degrees of force. According 
to Bergman, its affinity with ponderous earth 
is the ſtrongeſt : after which follow in ſuc- 
ceſſion, lime, vegetable fixed alkali, mineral 
fixed alkali, magneſia, and volatile alkali. 
The phenomena on which Bergman has 
eſtabliſhed this gradation of affinity will be- 
ſeen when we ſpeak of neutral falts, 

The nature and compoſition of the cre- 
taceous acid have for ſome years paſt engaged 
the attention of chemiſts. Prieſtley, Caven- 
diſh, Bergman, and Scheele, appear to be 


of opinion that it is formed by the combina- - 


tion of pure air and phlogiſton; but as the 
exiſtence of this laſt- mentioned principle 


has been juſtly doubted: by many celebrated _ 


French chemiſts, we cannot think that 
this theory ought to be admitted, I 
formerly thought that the cretaceous acid 
might be a compound of inflammable gas and 
pure air; many experiments made fince the 
year 1782, have cauſed me entirely to give 
up this opinion, and to adopt that of 
Mr. Lavoiſier, which appears to me to be 
much more probable. This chemiſt, to 
whom the ſciences are indebted for the vaſt 
number of ingenious and accurate experi- 
ments he has made, burned a determinate 
quantity of charcoal, in glaſs veſſels filled 
with vital air, over mercury. The charcoal 
| was 


10  OGREFACEOVUS. ACID, 


was deprived; of aqueous inflammable air; by 
a previous calcination in cloſe: veſſels, as he 
© had obſerved, that without this precaution 
drops of water were obtained, by which the 
accaracy of the reſults were affected. The 
combuſtion began by the help of a quar- 
ter of a grain of fungus placed on the char- 
coal, in contact with a very ſmall particle of 
N 2. bent wire, whoſe. end was 
ed red, being paſſed through the mer- 
cury, ſerved to ſet the phoſphorus on fire; 
this communicated to the fungus, and the 
latter to the charcoal. The inflammation was 
very rapid, and attended with much light. 
The whole apparatus being cold, Mr. La- 
voiſter introduced cauſtic fixed alkali in the 
fluid ſtate, which! abſorbed the cretaceous 
acid formed during this combuſtion, and 
left a portion of vital air as pure as at the be- 
ginning of the experiment. This chemiſt 
thinks, that in the preſent operation the 
oxyginous principle, whoſe combination with 
the matter of fire forms vital air, combines 
with the carbonaceous ſubſtance, and pro- 
duces the cretaceous acid, while the other 
principle is diſengaged with heat and light, 
Some aſhes remained, and the quantity of cre- 
taceous acid formed, exceeded the weight of 
the vital air made uſe of, by a quantity equal 
to the loſs ſuſtained by the charcoal. From 
many experiments of the ſame nature, made 
in various circumſtances, Mr. Lavoiſier con- 
| _ cludes, 
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cludes, that a centenary. of this, which he 
now. calls carbonaceous; acid, or acid of 
charcoal, from its origin, is compoſed of 
about twenty-eight parts of carbonaceous 
matter, and ſeventy-two parts of Fae: "_ 
ginous principle. 

The, reſpiration of animale, 3 in his opinion, 
diſengages from the blood a true carbona- 
ceous matter, which combining with the 
oxyginous principle of the atmoſphere, forms 
the carbonaceous acid conſtantly produced 
during this proceſs ; and that the combina- 
tion of the carbonaceous matter of ſugar, 
with the oxyginous | principle, of water; is 
the cauſe of the production of the eretacedus 
acid in the ſpirituous fermentation. 

Several philoſophers. have obſerved, that 
the cretaceous acid poſſeſſes the property of 
preſerving animal ſubſtances, by 'retarding 
putrefaction, and even diminiſhing its ef- 
fects after it has commenced. Hence it 
was, that M' Bride ſuppoſed that it unites 
with the putrid ſubſtance, and reſtores the 
acid it had loft during the time of putrefac- 
tion. For this laſt, phenomenon, according to 
his doctrine, ariſes from the natural decom- 

poſition of bodies, and the difſipation of the 
cretaceous acid: for which reaſon he ſu ppoſed 
that the application of this acid was indiſ- 
penſably neceflary to compenſate the loſs ſuſ- 
tained in the animal œconomy, and to re- 
ſtore the Roids to their former ſtate, when 


changed 
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changed by heat and motion. He admits 
the exiſtence of this acid in freſh vegetables, 
eſpecially ſuch as are ſuſceptible of fermen- 
tation, as the decoction of barley, which 
has been ſuffered to germinate, or the infu- 
fion of raiſins, &c. all which he thinks are 
equally ſerviceable in ſeptic or ſcorbutic diſ- 
orders. W 5 5 | 
The acid ſpirit of chalk has likewiſe, in 
ſeveral caſes, been ſucceſsfully. preſcribed 
in putrid, bilious fevers. It is ſaid that the 
Engliſh uſe the cretaceous acid, mixed with 
common air, in diſorders of the lungs, _—- 

It has been ſtrongly recommended as a2 
lithontriptic, or ſolvent of the ſtone in the 
bladder; but we are not in poſſeſſion of any 
authenticated facts in proof of its efficacy, 

The public prints contain accounts of ſe- 

veral inſtances of the cure of the cancer, 
made in England by the application of the 
cretaceous acid. We can nevertheleſs aſſert, 
that this means has been'uſed by ourſelves 
and others, without ſucceſs, ſeveral times. 
After the firſt application, the cancerous 
ulcer exhibits a more favourable appearance ; 
the ſanies, which commonly flows, becomes 
white, conſiſtent, and laudable; the fleſh 
aſſumes a lively colour: but theſe flatterin 
appearances do not continue; the ulcer ſoon 
returns to its former ſtate, and paſſes through 

the uſual changes with unabated violence. 
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The fluid called by the name of marine 
acid, or ſpirit of falt, in our laboratories, 
has a taſte ſufficiently ſtrong to corrode our 
organs when concentrated, and when much 
diluted impreſſes a ſenſation of acidity and 
ſtipticity. It is abſolutely colourleſs when 
pure. When it is of a red, or orange 
colour, as moſt of the marine; acid of the 
ſhops is, it is owing to certain combuſtible 
bodies, moſt frequently iron. This acid is 
obtained from marine ſalt, as we ſhall fee in 
the hiſtory of that ſubſtance. If it be ſtrong 
and concentrated, it emits a white vapour or 
fume, When expoſed to the air, it has a 
lively and penetrating ſmell, which, when 
diluted or faint, reſembles that of citron, or 
the apple called golden rennets: it is then 
called the fuming ſpirit of ſalt. The fumes 
are much more viſible when the air is moiſt. 
If a bottle containing this acid be opened, 
and the hand brought near its orifice, a ſen- 
ſible heat is perceived, which ariſes from the 
combination of the acid vapour with the 
water in the atmoſphere. Spirit of ſalt 
ſtrongly reddens the ſyrup of violets, and all 
blue colours of vegetables, but does not de- 
ſtroy them. This liquid, however concen- 
trated and ſmoking, does not conſiſt of the 
pure diſengaged marine acid, but oy 

| that 
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that acid united to much water. Dr. Prieſtley 
has eſtabliſhed: the truth of this, by teaching 
us how to obtain the acid in the permanent 
form of gas over mercury: we muſt there- 
fore attend to the properties of this gas, 
which in fact is the marine acid unmixed, 
and in a ſtate of perfect purit yy. 
The marine acid gas is obtained by heating 
the fuming ſpirit of ſalt in a retort, whoſe 
neck is plunged beneath the orifice of a veſſel 
filled with mercury. This gas, which is 
much more volatile than water, paſſes into 
the veſſel. It has the uſual properties of 
common air, but. 1s heavier. Its ſmell is 
penetrating, and it is ſo cauſtic, as to'inflame 
the ſkin; it ſuffocates animals, extinguiſhes 
the flame of a taper, firſt enlarging it by the 
addition of a green or blueiſh circumambient 
flame. It is abſorbed by porous bodies. 
Light does not ſeem to produce 2 ſenſi- 
ble change in it; it is rarified, and itselaſticity 
is prodigiouſly augmented by heat. Atmo- 
ſpheric air, mixed with marine gas, included 
in glaſs veſſels, produces fumes or vapours 
attended with a flight degree of heat; a proof 
that combination takes place. The more 
humid the air, the denſer theſe vapours ap- 
pear; and for that reaſon they are not at all 
ſeen at the ſummits of lofty mountains, 
where the air is very dry, according to the 
obſervation of M. D'Arcet : the white va- 
pours, which are exhaled from marine acid, 
are 
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are therefore a conſequence of the water cone 
tained in the atmoſphere. This liquid acid, 
as well as the marine gas, dots not abſotb 
vital air when in the elaſtic ſtate, though 
there are methods of 1 re a8 we : 
ſhall ſhew hereafter. : 

Marine gas eagerly unites with water lee 
abſorbs it very quickly, being inſtantly melt- 
ed. Water is ſtrongly heated during its union 
with this gas; when ſaturated, it perfectl 

reſembles the ſpirit of falt, from which the 
marine 8s was originally obtained by heat. 
It emits white vapours, is colourlefs, red- 
dens ſyrup of violets, &c. We thall here 
after ſee that this elaſtic fluid, received in 
pure water, produces the pureſt and moſt 
concentrated marine acid. 

Marine gas has no action on quartzoſe 
earth; it combines with clay, e a 
peculiar falt. 

It unites with the ſalins-terreſtribl ſub- 
ſtances, with which it forms marine falts, 
with baſes of ponderous earth, of Nee as: 
or of calcareous earth. 

Its combination with the fixed vegetable 
alkali produces the febrifuge (alt of Sylvius: 
with the mineral alkali it Toritls marine or 
common ſalt. 

Marine gas, in contact with uilcediiig 
gas, in veſſels over mercufy, becomes 
much heated; the fluids ' mutually pene- 
trate each other; and a white cloud is im- 
mediately formed; the mercury riſes in the 

veſſels, 


=_— 
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veſſels, and their internal ſurfaces are co- 


vered over with ramified cryſtals of ſal am- 


moniac. If the two gaſes are very pure, they 
completely diſappear when they aſſume the 
concrete form, and the diſengagement of 
heat has taken place. This experiment is one 
of thoſe which prove, 1ſt, That all bodies, 
which paſs from the liquid to the elaſtic 
ſtate, abſorb at the ſame time a certain quan- 
tity of the matter of fire, or heat; for the 
ſpirit of ſalt does not become gas without 
heat. 2d, That elaſtic fluids, in their tran- 


ſition to the liquid or ſolid ſtate, give out 


the heat they before took up. zd, That the 
elaſtic ſtate depends on this abſorbed and 
combined heat; and that all aeriform fluids are 
compounds to which the matter of heat gives 


this form, as M. Lavoiſier u aper 


The marine acid abſorbs the cretaceous 
acid; the mutual action of theſe two bodies 
has not yet been properly examined; it is 
known, that the cretaceous acid is leſs 
N than the marine, and is diſengaged 
rom all baſes by this laſt. As to the diffe- 
rent degrees of attraction for the various 
baſes, Bergman lays them down in the fol- 
lowing order:  ponderous earth, vegetable 
fixed alkali, mineral fixed alkali, lime, mag- 
neſia, volatile alkali, clay. 

The intimate nature of the marine acid, 
or the principles which enter into its com- 
poſition, are not yet known. Beccher 
thought 


MARINE ACID. 17 
thought it to be formed of the vitriolic 


aeid, united to mercurial earth, becauſe he 


obſerved that this acid has a ſtrong affinity to 


all ſuch bodies as he ſuppoſed to contain that 


inciple, ſuch as arſenic, mercury, &c. 
Stahl made no addition by way of explaining 


this opinion of Beccher. And among the 


numerous and ingenious: experiments of the 
moderns, there are not any which throw 
much light on this ſubject. 


Scheele is the only chemiſt who has made 


any diſcovery of importance reſpecting the 


different ſtates in which this acid exiſts: 
this philoſopher having diſtilled ſpirit of ſalt 


from the calx of manganeſe, obtained the 


acid in the form of a yellowiſh gas, of a 


very penetrating ſmell. and capable of diſ- 


ſolving all metals with great facility, not 


excepting mercury and gold. thinks 
that in this operation the manganeſe, which 


he takes to 'be very greedy of phlogiſton, 


ſeizes that of the marine acid; for which 
reaſon he calls the elaſtic fluid, dephlo- 
giſticated marine acid, and ſuppoſes it to 
diſſolve gold, in conſequence of its ſtrong 


affinity to phlogiſton. There is, however, no 
dire& experiment which ſhews the preſence 
of the inflammable principle in this acid; 


and it is four years ſince I fuſpeted that the 
vital airof the manganeſe is united to the ma- 


rine acid, as may be ſeen in the articles aqua 
regia, manganeſe, &c. in the firſt edition of 
Vor. II. B theſe 
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theſe elements. Mr. Berthollet has proved 
the truth of this, by a very accurate and i in- 
genious ſeries of experiments. 

The marine acid, poured on the calx of 
manganeſe, affords yellow vapours before the 
application of heat. If the retort be heated, 
and the vapours received in veſſels containing 
water, a very ſmall quantity is diſſolved, and 
the water is very ſoon ſaturated; the gas 
which continues to be produced takes a con- 
crete form, and falls to the bottom of the 
liquid in cryſtals. The water, in this experi- 
ment, muſt be cooled almoſt to freezing, be- 
cauſe the ſlighteſt heat diſſolves this concrete 
falt, and occaſions it to eſcape in the form of 
bubbles. 

The dephlogiticated marine RE in a 
liquid form, or diſſolved in water, * ac- 
cording to Mr. Berthollet, an auſtere, but 
not acid taſte. It deſtroys the colours of 
vegetables, and rendets them white, with- 
out firſt cauſing them to become red. It 
does not diſengage the cretaceous acid from 
its baſes, and conſequently cauſes no effer- 
veſcence when applied to them: in a word, 
it has no acid properties. 

The dephlogiſticated marine acid effer- 
veſces when heated with quick lime, vital air 
beingdiſengaged. The reſidue is calcareous ma- 
rine ſalt. The dephlogiſticated marine acid 

rodùces an efferveſcence in its combination 


with the cauſtic volatile alkali; but the bub- 
bles 
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bles which ariſe during this combination are 
produced by the decompoſition of a part of 
this latter ſalt : the inflammable gas, which 
is one of its principles, unites with the de- 
hlogiſticated marine acid, and forms water; 
while the phlogiſticated gas, or the other 
principle l he volatile alkali, being ſet free, 
is ſeparated in its elaſtic form, and produces 
the efferveſcence obſerved in this experiment. 
All theſe experiments prove, that the dephlo- 
giſticated marine acid of Scheele is a com- 
bination of this pureſacid with vital air, and 
may, with greater propriety, be called aerated 
marine acid, as I propoſed in the firſt edi- 
tion of theſe elements. Mr. Berthollet has 
not yet determined the quantity of air ab- 
ſorbed by the marine acid in theſe experi- 
ments, * 
The marine acid is employed in the arts, 
and more eſpecially in the art of aſſaying 
in the humid way. T In medicine it is 
adminiſtered, in a very diluted ſtate, as 
a diuretic and antiſeptic ; and it is the 
chief ingredient in the remedy of the Prior 
de Chabrieres for ruptures. It is exter- 
nally uſed as an eſcharotic; and likewiſe 
in gangrenes of the throat, aphthæ, &c. 
Mixed with a certain quantity of water, it 


* Rozier's Journal, May 178 5. 


+ See Bergman's Eſfays, vol. ii. either in the E liſh . 
Wed or ori * Latin. | ” 
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conſtitutes a bath for the feet, which is a 
great ſecret with ſome practitioners, and is 
* uſed for the purpoſe of removing the ſeat of 
the your Hom the nobler to the inferior 


s The dephlogiſticated, or aerated marine 
acid, has not been known a ſufficient time 
to apply it toany uſe. Mr. Berthollet thinks 
that it may be uſed for the purpoſe of diſ- 
covering, in a few- minutes or hours, the 
effects which expoſure to air will produce on 
certain dyed ſtuffs; and that their durability 
may by that means be aſcertained. 


Species III. THe SrARRyY AciD. 


The ſparry acid, or fluor acid, diſcovered 
by Mr. Scheele, received its name from a 
kind of neutral ſalt, called fluor, or vitreous 
ſpar, from which it is obtained. 

This acid, in a ſtate of purity, has the 
form of gas; in which ſtate, therefore, we 
ſhall examine its. properties. It is heavier 
than air, extinguiſhes fire, and deſtroys ani- 
mal life; has a penetrating ſmell, ſimilar to 
that of marine acid, but more powerful; and 
its cauſticity is ſuch, that it corrodes the 
ſkin in a ſhort time; light does not ſenſibly 
alter it; and heat e it, without pro- 
ducing any other change. 

The addition of atmoſpherical air has 
the ſame effect on this, as on the marine acid 


gas, 
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gas, producing a white vapour, which is 
more or leſs abundant, in proportion to the 
humidity of the atmoſphere. _ 

The ſparry gas unites to water very rapid- 
ly, and with heat; a peculiar phenomenon 
attends their combination, namely, the pre- 
Cipitation of a very fine white earth, of a ſi- 
liceous or quartzoſe nature: it therefore 
feems, that this acid, in the ſtate hither- 
to deſcribed, is very far from being pure. 
For this reaſon, I am inclined to think that 
it cannot be had pure, but by depriving it 
of the earth it took up during its volatiliza- 
tion. This gas, diſſolved in water, forms 

the acid ſpirit of ſpar, whoſe ſmell and cauſ- 
ticity are very powerful when the water is 
faturated. This liquid acid ſtrongly reddens 
ſyrup of violets. It poſſeſſes the ſingular 
property of corroding and diſſolving ſiliceous 
earth, according to Scheele and Bergman. 

Dr. Prieſtley obſerved that ſparry gas cor- 
rodes and penetrates glaſs; which circum- 
ſtance obliged him to make uſe of very thick 
glaſs in his experiments. Macquer thought 
that this acid does not produce this effect, 
but in its ſtate of gas; and that in its liquid 
ſtate, or when combined with water, it ceaſes 
to poſſeſs that property: his opinion is 
founded on the conſideration, that water pre- 
Clpitates the filiceous earth, which is held in 
ſolution by the ſparry gas. 

The acid ſpirit of ſpar may be decompoſed 
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in the ſame manner as ſpirit of falt, by heat- 
ing it in a retort, whoſe neck is plunged un- 
der the orifice of a veſſel filled with mercury. 
The ſparry acid gas is obtained, and the water 
remains pure. 

The two French chemiſts, who, under the 
name of Boullanger, publiſhed in the year 
1773, a ſeries of experiments on the fluor 
or vitreous fpar, are of opinion, that this 
acid is nothing elſe but the marine acid, 
combined with an earthy ſubſtance, ſeparable 
only by water. But Bergman conſiders it 
as a peculiar acid, ſufficiently diſtinguiſhed 
from all others by its combinations. This 
laſt opinion is almoſt univerſally received. 

The ſparry is the only mineral acid which 
poſſeſſes the property of diffolving ſiliceous 
earths. In the year 1779, Bergman thought 
that this earth might be a compound of the 
ſparry acid and water, becauſe of the conſider- 
able quantity of filex depoſited, when this 
acid gas comes in contact with water; but the 
experiments of Mr. Meyer prove that the . 
ſiliceous earth is obtained from the glaſs 


veſſels which are corroded. This chemiſt 


took three cylindrical veſſels of tin, in each 
of which he put an ounce of vitreous ſpar, 
with three ounces of vitriolic acid, which 
having a ſtronger affinity with lime than the 
{parry acid, is ſucceſsfully employed in pro- 
curing the latter. To one of theſe mixtures 
he added an ounce of quartz, in powder Fon 

a C 
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the ſecond, an ounce of glaſs, in powder; 
and the third was left without addition. In 
each of theſe cylinders he ſuſpended a moiſ- 
tened ſponge, and expoſed the cloſed veſſels 
to a gentle heat. Half an hour after, he 
found a filiceous powder depofited on the 
ſponge, included over the mixture contain= 
ing powdered glaſs ; twelve hours after, the 
mixture containing quartz likewiſe exhibited 
a filiceous incruſtation on its ſponge ; but 
the mixture which contained neither quartz 
nor glaſs, preſented no appearance of any 
depoſition, even at the end of ſeveral days. 
Bergman himſelf forwarded an account of 
this experiment to Mr. de Morveau, inform- 
ing him at the ſame time, that he renounced 
his former opinion reſpecting the formation 
of ſiliceous earth by the union of ſparry acid 
and water. The precipitation, therefore, 
depends on the quartzoſe earth diſſolved in 
the ſparry gas; and the acid is not in a 
ſtate of purity, till the earth has been pre- 
Cipitated by water, as we obſerved in our 
former edition. 

The acid ſpirit of ſpar, and the gas, unite 
with clay, and form a ſweetiſh neutral falt, 
ſpathic clay, or argillaceous fluor, which 
eaſily takes the conſiſtence of a thick jelly. 

It combines with ponderous earth: the 
falt reſulting from this combination, which 
we diſtinguiſh by the name of panderous 


fluor, is of a pulverulent form. 
B 4 „„ 
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\ The ſparry acid forms a cryſtallizable falt 
; with magneſia; ſpathic magneſia, or magne- 
ſian fluor. ; 

It precipitates lime-water, forming im- 
mediately the fluor ſpar. 

It likewiſe combines with the fixed vege- 
table alkali, and conſtitutes ſpathic tartar, 
or tartareous fluor: with the mineral fixed 
alzkali it forms ſpathic ſoda, or fluor of ſoda; 
laſtly, with the volatile alkal; it forms a ſalt, 

which we diſtinguiſh by the name of am- 
moniacal fluor, or ſpathic fal ammoniac. 

The foregoing ſhort account of theſe ſa- 
line combinations, prove that the acid of 
ſpar differs greatly from the marine acid; 
and this proof i is ſtill further confirmed by 
the order of its affinities with the ſeveral 
baſes. Bergman obſerves, that the ſparry 
acid, united to the vegetable fixed alkali, is 
ſeparated by lime-water, from which fluor 
is ſeen to precipitate ; the ſame appearance 
is obſerved when lime- water is added to the 
ſolution of ponderous fluor. This philoſo- 
pher arranges its affinities in the following 
order: lime, ponderous earth, magneſia, 
vegetable fixed alkali, mineral alkali; vola- 
tile alkali ;. but he obſerves that a greater 
number of experiments are required to give 

the neceſſary degree of accuracy to this ar- 

rangement. 
The ſparry acid has not yet beep applied 
to any uſe; but its. ey of diſſolving ſi- 
| liceous 
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liceous earth will probably render it of great 
uſe in chemical operations, when means ſhall 
have been diſcovered for obtaining it more 
commodioully than at prefent. 


Species IV. NiTRous ACID. 


The fluid called nitrous acid in chemical 
laboratories, is the ſpirit of nitre, or a com- 
bination of the acid with water: this ſpirit,” 
when very pure, is white ; but a very ſmall, 
change cauſes it to become yellow, or red, 
and to exhale fumes of the ſame colour in 
great abundance. Its cauſticity is ſuch, that 
it immediately burns and deſtroys the or- 
ganization of the ſkin and muſcles: it red- 
dens, and entirely deſtroys the colour of ſy- 
rup of violets. 
Expoſed to the rays of the ſun, it becomes 
of a deeper colour, and more volatile, ac- 
cording to Scheele, which ſhews that it is 
acted upon by light : heat alone produces the 
_ ſame change: it attracts the humidity of the 
air when it is ſtrongly concentrated. | 

It unites with great violence to water, 
which becomes at firſt green, afterwards blue, 
and laſtly red. Much heat is given out in 
this combination. When united to a con- 
ſiderable quantity of water, it is called a- 
fortis. | 

The white and red nitrous acids. were for- 
merly conſidered as one and the ſame acid, 
differing 
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differing only in the degree of concentration ; 


and that which had the moſt colour, was 


conſidered as the moſt concentrated : but the 
nature of this faline ſubſtance being at pre- 
ſent much better underſtood, it is admitted 


that it may exiſt in two different ſtates. In 


the one, the nitrous acid is colourleſs, more 
ponderous, leſs volatile, and does not emit 
fumes ; in the other, it is tinged from yel- 


low to a brown red, being lighter, more vo- 


latile, and continually emitting red vapours, 
more or: leſs abundant, accordingly as its 
temperature is higher. Bergman diſtinguiſhes 
theſ: two ſtates of the nitrous acid, by the 
names of dephlogiſticated and phlogiſticated 
nitrous acid; we fhall hereafter explain the 
cauſe of theſe differences ; it will be ſuffi- 
cient in this place to obſerve, that if the co- 
loured and fuming nitrous acid be diſtilled 
in a glaſs retort, the red part comes over 
firſt in vapours, and the acid which remains 
in the retort becomes white and colourleſs. 
The deeper the colour of the nitrous acid, 
the larger will be the quantity of vapours, 
and the leſs the quantity of clear nitrous 
acid remaining in the retort; and on the 
contrary, if a nitrous acid, of a pale red, be 
ſubmitted to the ſame proceſs, the quantity 
of vapour is very inconſiderable, and the 
clear acid, which remains, is in much greater 
quantity than in the former caſe. This 
experiment proves, that the deep coloured 
© nitrous. 
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nitrous acid is more volatile than the paler 
ſort ; and that as all ſpirit of nitre is com- 
poſed of theſe two acids, they may be 
obtained ſeparate, by diſtillation properly 
managed. In this operation, a certain 
quantity of vital air is always diſengaged, 
which may be collected by adapting a pneu- 
matic apparatus to the receiver. It muſt 
be obſerved, that the ſame proceſs of diſtil- 
lation made with the paleſt nitrous acid, 
always diſengages ſome red vapours, and 
changes the colour of the acid, which be- 
comes reddiſh. But this change produced 
by mere heat, diſappears when the acid grows 
cold; and the vapour, which had ariſen, is 
again diſſolved in the liquor. 

Spirit of nitre has no action on the vitri- 
fiable and quartzoſe earths ; it unites with 
clay, ponderous earth, magneſia, lime, and 
the three alkalis, with which it forms nitre, 
with baſe of ponderous earth, and the ſe- 
veral nitres diſtinguiſhed by the names, mag- 
neſian, calcareous, common, rhomboidal, and 
ammoniacal ; its affinities with theſe diffe- 
rent baſes are the ſame ag thoſe of the ma- 
rine acid. Bergman arranges them in the 
following order: ponderous earth, fixed ve- 
getable alkali, fixed mineral alkali, lime, 
magneſia, volatile alkali, clay. 

The nitrous acid unites with the creta- 
ceous acid, which it abſorbs in a conſider- 
able proportion: the mutual action of theſe 
two bodies is not well known, | 
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The nitrous acid combines very readily 
with the marine acid: the alchemiſts gave 
the name of aqua regia to this compound, 
becauſe they uſed it to diſſolve gold, the king 
of the metals. It muſt always have appeared 
fingular, that two acids, neither of which 
fingly has any action on gold, ſhould become 
capable of diſſolving it when united. The 


alchemiſts, happy in having diſcovered a ſol- 


vent for this precious metal, did not trouble 
themſelves about the cauſe of the phenome- 


non. It is but a few years ſince two Swediſh 


chemiſts, Scheele and Bergman, attempted 
to diſcover the change which the admixture 
of theſe two acids produces in each. Scheele, 
as we have already obſerved, perceived, that 
the yellow vapour produced when the ma- 


rine acid is diſtilled from the calx of man- 


ganeſe, has the ſame ſmell as aqua regia; 
that it deſtroys the blue colours of vege- 
tables; and that its action on metals is very 
ſtrong, eſpecially on gold, which it per- 
fectly diſſolves, like aqua regia. He thinks 
that theſe new properties ariſe, from its be- 
ing deprived of phlogiſton by the calx of 
manganeſe, and that conſequently it has a 
ſtrong tendency to ſeize that principle from 

other bodies; and therefore acts powerfully 
on combuſtible bodies. From-theſe facts and 


ſuppoſitions, he gave it the name of dephlogiſ- 


ticated marine acid. We mult here obſerve, 
this explanation is abſolutely contrary to the 
| theory 
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theory of Stahl, which Scheele appears to 
have adopted; ſince the marine acid, by the 
loſs of its phlogiſton, acquires new proper- 
ties, which that great man attributed to the 
preſence of the inflammable principle, ſuch ' 
as volatility, a ſtrong odour, and a power 
of acting on combuſtible bodies. We ap- 
prehend, moreover, that all theſe phenomena 
are much more naturally explained by the 
new theory, as we ſhall preſently ſhew. - 
Bergman thinks, that the nitrous acid 
ſeizes the phlogiſton of the marine acid, and 
becomes partly diſſipated, in the form of 
vapour; and that the marine acid is con- 
verted into the ſame ſtate as it poſſeſſes, 
when diſtilled from the calx of manganeſe. 
Aqua regia, therefore, diſſolves gold by vir- 
tue of the dephlogiſticated marine acid it 
contains. Such is the opinion of the cele- 
brated chemiſt of Upſal. The following 
theory, however, appears to. agree better 
with the facts. When nitrous acid is pour- 
ed upon ſpirit of ſalt, the two liquors grow 
hot, and deeper coloured ; an efferyeſcence 
is produced, attended with a mixed ſmell, 
leſs penetrating than that of pure ſpirit of 
falt, but perfectly reſembling marine acid, 
diſtilled from calx of manganeſe. Mr. Ber- 
thollet has diſcovered, that dephlogiſticated, 
or aerated marine acid, 1s diſengaged during 
this ſtrong action of the two acids. Spirit 
of ſalt, therefore, takes from the nitrous 
| ; acid 
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acid part of the pure air it contains, and is 

diſſipated in the form of aerated marine acid. 

A portion of this dephlogiſticated ſpirit of ſalt 

remains charged with nitrous gas, and this 

mixture conſtitutes aqua regia, Hence it 

may be eafily conceived, why a very ſmall 

3 of nitrous acid is required to give 

e marine acid the characters of aqua regia; 
and why the ſalt of gold affords, by diſtilla- 
tion, nothing but the marine acid, as likewiſe 
— happens with aqua regia diſtilled alone. But 
it muſt be obſerved, that as a much greater 
quantity of nitrous acid than is neceſſary is 
commonly uſed to ſaturate the marine acid 

with air, or to dephlogiſticate it, aqua regia 

contains theſe two acids, which act each 
according to its peculiar nature, and form 
various compounds with bodies expoſed to 

their action. It is therefore a deſideratum 

to aſcertain what quantity of nitrous acid 

is required to ſaturate a given quantity of 

marine acid, and to convert it into aqua 

regia, without its containing any portion of 

aqua fortis, which would only tend to alter 

its properties, and render its effects uncer- 

tain. Hence it is neceſſary, in the record- 

ing of nice chemical operations, to point out 
the reſpective quantities of the acids made 
uſe of in compounding the aqua regia em- 
ployed. | | 
The ſpecific gravity of this mixed acid, 
is leſs than that of either of the two 
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which compoſe it; its ſmell-is peculiar; 
its colour. citron, verging towards orange: 
its action on various ſubſtances diſtinguiſhes 
it from every other acid: it is not ſenſibly 
changed by light; but heat ſeparates the two 
acids. Aqua regia combines with water 
in all proportions, at the ſame. time pro- 
ducing heat; it diſſolves clay very ſlowly, 


and unites with ponderous earth, magneſia, 


lime, and the different alkalis, producing 
mixed ſaline combinations, which either 
cryſtallize ſeparately or together, according 
to their ſolubility. Aqua regia is much 
uſed in chemiſtry, eſpecially in the art of. 
aſſaying, as we ſhall have occaſion to obſerve 
more larggly, when we come to ſpeak of me- 
tallic ſubſtances. | | the ED 
The intimate nature and compoſition. of 
the nitrous acid has been greatly attended 
to by chemiſts, ſince the earlier diſcoveries 
of Dr. Prieſtley. The opinion of ſuch as 
think the formation of this acid may be at- 
tributed to the vitriolic, and who regard it 
as a modification of this laſt, has been ſhewn 
to be founded on fallacious experiments; 
and it was ſoon found to be compoſed of 
peculiar principles, in conſequence. of the 
following obſervations. | 
It has long ſince been obſerved, that th 
nitrous acid acts ſtrongly on combuſtible 
bodies, eſpecially metallic ſubſtances; a large 
quantity of red vapours exhaling at the ſame 
| time 
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time into the atmoſphere, and the acid in 

ſome caſes being entirely diſſipated in that 
form. The combuſtible body is quickly 
converted into the ſtate of a body which has 


ſuffered calcination, or combultion. 


this ee is in ſome caſes carried on ſo 
rapidly, as to cauſe ſudden inflammation 
of the combuſtible bodies, ſuch as oils, coal, 
hoſphorus, and certain metals. Stahl at- 
tributed this effect to the rapidity with which 
he N nitrous acid to combine with 

n ; but this theory is inſufficient. 

-Dr. Prieſtley having received, under a 


phlogiſto 


And 


glaſs veſſel filled with water, the - vapour 
which is diſengaged during the action of the 


nitrous acid u 


iron, obſerved, that in- 


ſtead of a red vaporous fluid, a tranſparent 
and colourleſs gas, reſembling air, is obtain- 


ed, which he diſtinguiſhed by the name of 


nitrous air. 


This gas has all the external e of 
air, but differs in a great number of its 


chemical properties: its ſpecific gravity is 


ſomewhat leſs; it is incapable of maintain- 
ing either combuſtion or reſpiration ; is 
ſtrongly antiſeptic; has no ſenfible taſte ; 


and does not immediately produce any change 


in ſyrup of violets. Nitrous gas is not fen- 


fibly changed 


by the action of light; heat 


dilates it; vital air readily combines with it, 


and converts it into nitrous acid ; 


atmo- 


* air produces the ſame effect, but 


with 


A 
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) 


with leſs intenfity. This combination ex- 
hibits many important phenomena. As ſoon 
as the air comes in contact with the nitrous 
gas, theſe two colourleſs fluids become red, 
like the fuming ſpirit of nitre; a conſider- 
able degree of heat is excited; the water 
riſes in the receiver, and abſorbs the red va- 
pours, which convert it into a weak aqua 
fortis. The purer the air, the more rapid 
and evident are theſe phenomena, and a 
leſs quantity is required to convert a given 
quantity of nitrous gas into nitrous acid. 
Mr. Lavoiſier found, that ſixteen parts of 
atmoſpheric air are required to ſaturate ſeven 
parts, and one third of nitrous gas; while 
four parts of vital, or dephlogiſticated air, 
are ſufficient to ſaturate completely the ſame 


quantity of gas. This remarkable pheno= 


menon perfectly reſembles combuſtion, as 
Macquer thinks. In fact, it is accompa- 
nied with heat, abſorption of air, and the 
production of ſaline matter; and the deep 
red colour, with which it is accompanied, 
may be conſidered as a kind of flame. . 
The effects of air, in this artificial re- 
compoſition of nitrous acid, being different 
according to the purity of the air made uſe 


of, Dr. Prieſtley applied nitrous gas, as a 


teſt to diſtinguiſh the quantity of vital air 
contained in any given portion of elaſtic 
fluid ; by taking, as the two extremes, the 
moſt impure gas, which is not changed at all 

Vor. II. 3 by 
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by nitrous gas (as for example, cretaceous 
acid) and vital or dephlogiſticated air, which 
is changed the moſt. This proof confiſts in 


employing known quantities of the two 


gaſes, and obſerving the effect, or the quan- 
tity neceſſary for the complete ſaturation of 
each. The leſs the quantity of any kind of 
air, which is required to ſaturate nitrous gas, 
the more pure or reſpirable that air is; and 
on the contrary, the larger the quantity re- 
quired for that purpoſe, the leſs is its purity. 

Many philoſophers have endeavoured to 
contrive methods of performing this experi- 


ment with the greateſt preciſion. The Abbé 


Fontana has ſucceeded the beſt in his at- 
tempts; he has contrived an inſtrument, 
which is accurately deſcribed by Ingenhouſz 


in his enquiries concerning vegetables: with 


this inſtrument, the purity of air may be eſti- 
mated to an extreme degree of accuracy; but a 
degree of attention and experience is required 
in its uſe, without which it is very likely 
to be productive of error, as the author him- 


ſelf obſerves. 


It is of great conſequence to be obſerved, 
with regard to theſe experiments, uſeful and 
ingenious as they are, that they have not 
been attended with near the advantage to 
medicine, by determining the ſalubrity of the 
air, which was at firſt expected. They indicate 
merely the quantity of reſpirable air contained 

1 
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in the ſpecimen under examination ; but 
teach us nothing concerning the noxious 
qualities of this fluid, with reſpe& to the 
other animal functions; as for example, its 
actions on the ſtomach, ſkin, and in parti- 
_ cular the nerves, which produce effects well 
known to phyſicians, and which follow in 
conſequence of almoſt every alteration the 
air is ſuſceptible of. 

Chemiſts are not yet agreed in their opi- 
nions reſpecting the cauſe of the production 
of nitrous acid, by the mixture of nitrous 
gas and vital air. Dr. Prieſtley, to whom 
we are indebted for this diſcovery, thinks 
that nitrous gas conſiſts of the nitrous acid, 
loaded with phlogiſton; and that pure air, 
having a ſtronger affinity for this laſt ſub- 
ſtance, takes it from the acid, which it 
leaves at liberty: but this theory is far 
from being ſufficient to explain the pheno- 
menon, becauſe there is ſcarcely any refidue 
when the experiment is well made, and be- 
cauſe the nitrous acid, formed in this ope- 
ration, weighs much more than the nitrous 
gas made uſe of. Mr. Lavoiſier imagined, 
that this property of recompoſing nitrous 
acid, by the addition of pure air, is ſufficient 
to ſhew the compoſition of the acid itſelf. 
By combining two ounces of ſpirit of nitre, 
of a known ſtrength, with mercury, which 
is a combuſtible body, he obtained 196 
cubic inches of nitrous gas, and 246 inches 
7 2 of 
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of : dephlogiſticated air; the mercury, after 
having changed its form during the diſen- 
gagement of the firſt gas, was reduced to its 
metallic ſtate during the diſengagement of 
the ſecond ; and was found to have ſuffered 
no loſs. From this experiment, performed 
with great accuracy, he concludes, iſt, 
That the mercury having ſuffered no loſs, 
the elaſtic fluids cannot be attributed to, or 
be ſaid to have been obtained from, that 
metal. 2d, That they muſt therefore be 
attributed to a decompoſition of the nitrous 
acid. 3d, That the nitrous acid made uſe 
of, whoſe ſpecific gravity, compared with 
diſtilled water, was as 131607 to 100000, 
appears to be formed of three principles ; 
nitrous gas, vital air, and water, in the 
following proportions, in the Paris pound, 
of 9216 grains; nitrous gas, 6274 grains; 
vital air, 1082: grains; water, 7 506 grains. 
4th, T hat nitrous gas conſiſts of the nitrous 
acid, deprived of vital air, or the oxyginous 
principle. 5th, That in all the operations 
wherein nitrous gas is obtained, the ni- 
trous acid is decompoled, and its oxyginous 
principle abſorbed by the combuſtible body, 
with which it has a ſtronger affinity than 
with the nitrous gas. | «4 
There is, however, a difficulty atttend- 

ing this opinion. Mr. Lavoiſier did not ſuc- 
ceed in recompoſing all the acid he made 
uſe. of, but loſt at leaſt the half, and the 
BEDS quantity 
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quantity of pure air obtained was much 
more than neceſſary to ſaturate the whole 
quantity of nitrous gas: he confeſſes that 
he cannot account for this circumſtance. 
Macquer ſuppoſes it to depend on the loſs of 
phlogiſton, or light, which he. conſiders as 
one of the principles, and ſugpoſes to be 
diſſipated through the pores of the veſſel 
during its decompoſition, a part of the pure 
air, which is not diſſipable in the ſame 
manner, being left behind. But though 
this laſt opinion ſeems to remove the diffi- 
culty, it is not eaſy to ſay why one part of 
the phlogiſton ſhould remain in the nitrous. 
gas, while the other eſcapes through the 
pores of the veſſel. 

The ſpecies of gas, which remains after 
the mixture of nitrous gas and pure air, has 
been equally embarraſſing to chemiſts ; this 
reſidue was very inconſiderable in Mr. La- 
voiſier's experiment, 7 parts and 4d of ni- 
trous gas, with 4 parts of vital air, having 
left only the zath part of their whole bulk. 
This chemiſt has ſince aſcertained, that the 
reſidue is much ſmaller when the fluids are 
very pure, and in accurate proportions: if a 
combination of nitrous gas and vital air 
ſhould be made, in ſuch proportions as to 
leave no reſidue, which Mr. Lavoiſier ex- 

&s to accompliſh, it will greatly add to 
the probability of his opinion, 

There is not the ſame difficulty concern- 
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ing the aeriform reſidue obtained, after the 
combination of 16 parts of atmoſpheric air 
with 7 and 3d of nitrous gas; this fluid is 
known to be phlogiſticated gas, or atmo- 
ſpheric mephitis : it is likewiſe eaſy to con- 
ceive, that water, in contact with nitrous 
gas, may, in proceſs of time, convert it into 
nitrous acid, by virtue of the air contained 
in the firſt-mentioned fluid. 

But in the theory of Mr. Lavoiſier, the 
nature of the nitrous acid remains to be en- 

uired into; and this point has been cleared 
up bya valuable experiment of Mr. Caven- 
diſh : he introduced into a tube of glaſs, 7 
parts of vital air, obtained without the aſ- 
ſiſtance of nitrous acid, and 3 parts of phlo- 
giſticated gas, or atmoſpheric mephitis ; the 
electric ſpark being paſſed through this mix- 
ture, its bulk was much diminiſhed, and it 
became changed into nitrous acid. Hence 
he concludes, that this acid is a combination 
of 7 parts of vital, and 3 of phlogiſticated 
air; and that when a certain proportion of 
the firſt of theſe principles is taken away, as 
happens when metals, &c. are diſſolved, it 
becomes nitrous gas; conſequently, accord- 
ing to this opinion, the latter fluid muſt 
conſiſt of atmoſpheric mephitis, with a leſs 
proportion of vital air than is neceſſary to 
conſtitute nitrous acid; and that the addi- 
tion of pure air only is wanting to convert 
nitrous gas into that acid. Theſe experi- 
ments, 
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ments, and the ingenious theory deduced. 
from them, tend greatly to explain the for- 
mation of nitrous acid, by the putrefaction 
of animal matters. It is well known, that 
a large quantity of phlogiſticated gas is diſ- 
engaged from theſe ſubſtances during the 
putrefactive proceſs; and the neceſſity of the 
contact of air, for the production of the 
nitrous acid, is ſufficiently evident, from the 
conſideration that it is formed by the union 
of theſe two elaſtic fluids. 

Hence it is likewiſe eaſy to aſcertain the 
difference between the pure, colourleſs ni- 
trous acid, and that which is yellow and 
fuming, called phlogiſticated nitrous acid 
by the northern chemiſts, The latter exiſts 
in all caſes, when the proportion of its two 
component parts is not accurately ſuch as 
conſtitutes pure nitrous acid, namely, 3 
parts of mephitis to 7 of vital air. But as 
a great number of circumſtances, and in 
general every phlogiſticating proceſs, may 
diminiſh the quantity of vital air, by ab- 
ſorbing more or leſs of that fluid, it follows 
naturally, 1ſt, That the nitrous acid 1s very 
ſabject to alteration, and muſt be more or 
leſs fuming according to circumſtances. 
2d, That in proportion to the quantity of 
vital, or pure air, taken away, it may exiſt 
in many different ſtates from that of the 


pureſt nitrous acid, which contains the 


largeſt portion of air to that of nitrous gas, 
| C 4 | Which 
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which does not contain enough to be truly 
acid. 3d; That if nitrous gas be totally 
deprived of vital air, it will be converted into 
phlogiſticated air, or atmoſpheric mephitis. 
4th, That the attraction between pure air, 
or the oxyginous principle, and nitrous gas, 
not being conſiderable, and a great num- 
ber of combuſtible bodies having a ſtronger 
aftinity with the former, the nitrous acid 
muſt be decompoſed with much facility by 
ſuch bodies. Theſe four remarkable proper- 
ties ſerve to explain a great number of che- 
mical phenomena. 

The affinities of the nitrous acid to the 
Aline baſes, are the ſame as thoſe of the 
marine acid. They are arranged by Berg- 
man in the following order: ponderous 

earth, vegetable alkali, mineral alkali, lime, 
magneſia, volatile alkali, and clay. Ac- 
cording to this celebrated chemiſt, the phlo- 
giſticated nitrous acid has the ſame elective at- 
trations as the pure acid itſelf. It is ſtronger 
than the acids before treated of,. and diſen- 
gages the cretaceous, ſparry, and marine acids 
from their baſes. 

The nitrous acid is of very extenſive uſe 
in the arts; under the name of aqua fortis, 
it is more particularly employed to diſſolve 
mercury, copper, and ſilver, by water-gild- 
ers, engravers, and in domeſtic and metal- 
lurgic operations, &c. In ſurgery it is uſed 
to deſtroy excreſcences, and ſmall indolent 

tumours. 
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tumours. In pharmacy it is uſed in many 
preparations ; ſuch as mercurial water, red 
precipitate, martial alkaline tincture of Stahl, 
the yellow unguent, &c. &c. 


Species V. The VITRIOIIc Act. 


The vitriolic acid is a very cauſtic ſaline 
ſubſtance, which, when concentrated, burns 
and corrodes the ſkin, reddens the ſyrup of 
violets, and exhibits a rough ſ{typtic taſte when 
much diluted with water, This acid has the 
form of a very tranſparent, oleaginous fluid, 
twice as heavy as diſtilled water, and withe 
out ſmell; it contains the acid united with 
water, from which it cannot be entirely ſe- 
parated by any known method. It is called 
vitriolic acid, becauſe it was formerly ob- 
tained from martial vitriol, by diſtillation. 
It is now obtained in France, and in Eng- 
land, by the complete combuſtion of ſul- 
phur, as will be more amply explamed in 
the hiſtory of that combuſtible ſubſtance. 

This acid takes the concrete form, eithe 
by expoſure to cold, or by combination with 
ſeveral elaſtic fluids. | | 

The action of light on the vitriolic acid 
is not known. Some ch@niits have affirmed, 
that oil of vitriol, expoſed in well-cloſed 
veſſels to the rays of the ſun, becomes gra- 
dually more and more coloured, and even 
that ſulphur is formed: this phenomenon, 
which would afford a ſtrong confirmation of 

the 
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the doctrine of Stahl, is very far from being 
proved; and it is even probable that it does 
not take place: for we ſhall hereafter ſhew 
that the vitriolic acid cannot be converted 
into ſalphur, but by the loſs of its pure air, 
or oxyginous principle, and this ſeparation 
cannot be made in cloſed veſſels. 

Stahl conſidered the vitriolic acid as the 
moſt univerſally diffuſed, and the principle 
of all other acids. The firſt of theſe affer- 
tions, founded on the confideration that 
linen cloths, impregnated with fixed alkali, 
and expoſed to the air, become charged, in 
proceſs of time, with vitriolated tartar, or 
the ſalt formed by the union of the alkali 
with vitriolic acid, is now ſhewn to be falſe; 
becauſe theſe cloths are not found to contain 
an atom of vitriolated tartar, though they 
abound with cretaceous tartar, which has 
been improperly called aerated alkali. As 
to the ſecond, it is by no means prov- 
ed that the other acids owe their origin 
to the vitriolic. Modern experiments have 
ſhewn, that each acid has its peculiar prin- 
ciples, different from every other, excepting 
the oxyginous principle, which is common 
to all. 

Oil of vitriol, heated in a retort, becomes 
more concentrated by the loſs of a part of 
its water, and is not volatilized but by a 
ſtrong heat. Coloured vitriolic acid be- 
comes clear and tranſparent by the _ of 

cat. 
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heat. During this operation, which is called 
concentration and rectification of the vitriolic 
acid, a gas of a very penetrating ſmell, which 
we ſhall hereafter have occaſion to ſpeak of, 
under the name of ſulphureous gas, and 
was the cauſe of its colour, is ſepa- 
rated. Though this operation appears to 
render the vitriolic acid more clear and pure, 


it muſt be carried ſtill further, if the acid 


be deſired in a high ſtate of purity. The 
fact is, that the ordinary method of con- 
centrating oil-of vitriol, deprives it only of 
water and ſulphureous gas, without ſeparat- 
ing the fixed matters by which it may be 
changed : its complete purification requires 
that it be diſtilled to dryneſs; changing the 
recipient as ſoon as the acid in the retort is 
ſufficiently concentrated by the firſt part of 
the proceſs : the dry white reſidue, which 
finally remains in the retort, conſiſts of vi- 
triolated tartar, and ſome other ſubſtances 
taken up by the acid at the time of its origt- 
nal manufacture. | 

Oil of vitriol, expoſed to the air, attracts 
humidity, and loſes a part of its force and 
cauſticity ; it likewiſe becomes coloured, by 
means of the combuſtible particles which 
float in the atmoſphere, and are ſtrongly 
acted on by this acid: the quantity of moiſ- 
ture it abſorbs by this expoſure, 1s nearly. 


double its own weight. The Duc D'Ayen, 
by a curious ſet of experiments, made during 


the 
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the violent froſt in the month of January, 
1776, has ſhewn, that highly-concentrated 
oil of vitriol, expoſed to cold between 13 
and 15 degrees of Reaumur's thermometer, 
becomes congealed ; that when it is diluted 
with 2 or 3 parts of water, it cannot be 
frozen; and that, if it be left continually 
expoſed to the air in its frozen ſtate, it be- 
comes again fluid, though the temperature 
of the atmoſphere continues as cold, or even 
becomes colder than before. This laſt phe- 
nomenon 1s produced by the water contained 
in the atmoſphere, with which the acid 
unites, and produces an increaſe of tempe- 
rature ſufficient to counteract and overcome 
the power of congelation. | 
Oil of vitriol unites to water with pheno- 
mena, that indicate a ſudden penetration, and 
intimate union. -A ſtrong degree of heat, 
attended with a kind of hiſſing noiſe, is pro- 
duced, a peculiar ſmell being at the ſame 
time emitted. The acid, thus diluted with 
water, loſes much of the intenſity of its taſte, 
and its fluidity is greater. 
It is then called ſpirit of vitriol : by con- 
centration it returns again to the ſtate of oil 
of vitriol. | 
This acid does not a& on quartzoſe earths, 
not even when they have been previouſly diſ- 
ſolved in alkalis: it combines with clay, 
ponderous earth, magneſia, lime, and alkalis, 
forming alum, ponderous ſpar, Epſom falt, 
| ſelenite, 


 YVITRIOLIC ACID. | of 


ſelenite, vitriolated tartar, Glauber's ſalt, and 
vitriolic ammoniac; its elective attractions 
for theſe baſes have the ſame order as thoſe 
of the marine and nitrous acids, but they are 
ſtronger ; this acid being capable of diſen- 
gaging either of the others from its baſe. 

The action of oil of vitriol on other acids. 
has not yet been well aſcertained ; we only 
know, 1ſt, That it abſorbs a large quantity 
of the cretaceous acid. 2d, That it unites 
ſo eaſily with the marine acid, as to produce 
heat, and the diſengagement of a large quan= 
tity of marine acid gas in white vapours. 
Boerhaave affirms, in his chemiſtry, that the 
marine acid renders oil of vitriol concrete,” 
which may perhaps be true of the aerated or 
dephlogiſticated marine acid. 3d, That the 
white and pure nitrous acid, added to oil of 
vitriol, coloured by a combuſtible body, 
renders it tranſparent, and is exhaled in the 
form of nitrous gas, on the application of 
heat to the mixture. 4th, That nitrous gas, 
added to oil of vitriol, cauſes it to take a 
concrete form, as we ſhall more largely ſnhew 
in treating of the decompoſition of nitre by 
martial vitriol. 

The mode of action of the vitriolic acid 
on combuſtible bodies greatly elucidates the 
nature and principles of this acid ; whenever 
a combuſtible body, as for example, a metal, 
or any animal or vegetable ſubſtance, is 
placed in contact with concentrated oil of 

h vitriol, 
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vitriol, it paſſes with a greater or leſs degree 
of rapidity to the ſtate of bodies which have 
been burned, and the acid is at the ſame time 
decompoſed. | 

Bodies containing oil, become black when 
plunged in cold vitriolic acid, the acid at 
the ſame time aſſuming firſt a brown, and 
afterwards a black colour; if an inflammable 
body in combuſtion, as for example, red hot 
charcoal, be plunged into this acid, it im- 
mediately aſſumes a degree of volatility, with 
a ſulphureous ſmell, emitting at the ſame 
time a white ſuffocating fame. If the acid 
be put in contact with a combuſtible body of 
a more ſimple nature than organic ſubſtances, 
the changes which follow may be more eaſily 

erceived and eſtimated, and the principles 
of the vitriolic acid may by that means be 
ſeparated and known. When oil of vitriol 
and mercury are heated together in a retort, 
whoſe neck is plunged beneath a glaſs veſſel 
filled with the ſame metallic fluid, a per- 
manent gas, of a ſtrong and penetrating ſmell, 
ſimilar to that of burning ſulphur, is pro- 
duced as ſoon as the acid boils. 

This aeriform acid, known by the name 
of ſulphureous acid gas, is ſomewhat heavier 
than common air; it extinguiſhes flame, de- 
ſtroys animal life, reddens and diſcolours 
ſyrup of violets, unites to water with leſs 
rapidity than the marine acid gas, and ac- 
cording to Prieſtley, diſſolves chalk, ſulphur, 


and 
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and iron; it is abſorbed. by charcoal, and all 
very porous bodies; it is a peculiar modifi- 
cation of the vitriolic acid, capable of form- 
ing with alkalis ſalts, very different from 
thoſe produced by the combuſtions of that 
acid itſelf. Stahl, who paid particular at- 
tention to theſe important phenomena, ima- 
gined, that in this combination the phlo- 
iſton of the metal united with the acid, and 
gave it ſmell, volatility, &c. but this great 
chemiſt, not having purſued the experiment 
to a ſufficient length, was doubtleſs unac- 
quainted with the _ circumſtance, that the 


ſtrongeſt objections againſt his doctrine may 


be deduced from theſe facts. M. Lavoiſier, 
M. Bucquet, and myſelf, have ſeverally 
examined the ſucceſſion of phenomena, which 
take place during the mutual action of mer- 
cury and thevitriolicacid. As ſoon as the mix- 
ture becomes white and dry, ſcarcely any ſul- 
phureous gas paſſes over; if this vitriolic 
mercurial ſalt be then ſtrongly heated, a ſmall 
quantity of water is diſengaged, together with 
gas of a totally different nature from the form- 
er. It conſiſts of air, as pure and reſpir- 
able as that which Dr. Prieſtley calls de- 
phlogiſticated air. In proportion as this air 
paſſes over, the mercury is reduced to its 
fluid and metallic ſtate, abſolutely ſimilar to 
that which it originally poſſeſſed, and is in- 
tirely recovered, excepting certain portions, 
which, together, do not amount to the eighth 
| part 
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part of the quantity made uſe of. Hence it 
appears, that the mercury not having been 
at all altered, the two gaſes, which come 
over, are produced by a decompoſition of the 
vitriolic acid itſelf. Sulphureous gas: ap- 
pears to have the ſame relation to this acid 
as the nitrous gas has to the acid of nitre. 
There is, however, ſome difference in the 
compoſition of theſe two acids; for it has 
not been found practicable immediately to 
reproduce the vitriolic acid by uniting the 
two gaſes it affords, though this may be done 
at pleaſure with the nitrous acid. It is pro- 
bable, that the recompoſition of the vitri- 
olic acid requires a conſiderable ſpace of 
time, ſince it really takes place when com- 
pounds of the ſulphureous acid, with diffe- 
rent baſes, are expoſed to the air, and are 
found at length to contain mere vitriolic acid. 
Thus it is that the combination of the ſul- 
phureous acid with the fixed vegetable alkali, 
commonly known by the name of ſulphu- 
reous ſalt of Stahl, being expoſed to the air, 
becomes converted into vitriolated tartar at 
the end of a certain ſpace of time.  _ 
From theſe experiments, Mr. Lavoiſier 
concludes, iſt, That the vitriolic acid is a 
compound of ſulphur and vital air, or the 
oxyginous principle. 2d, That when a 
combuſtible body is preſented to this acid, 
which has a ſtronger affinity than vital air 
to ſulphur, it ſeizes the pure air, and de- 
7 compoſes 
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compoſes. the acid. zd, That if the com- 
buſtible matter do not ſeize the whole of the 
pure air, as is the caſe with moſt metallic ſo- 
lutions in oil of vitriol, the ſubſtance diſen- 
gaged is not pure ſulphur, but ſulphureous 
acid gas. 4th, That this gas occupies. the 
middle place between ſulphur and vitriolic 
acid, and muſt be conſidered as vitriolic acid 
deprived of a certain quantity of its pur 
air, or as ſulphur rendered feebly acid b) 
a portion, of vital air; in order, there- 
fore, to cauſe this gas to become true ſul- 
phur, nothing more is required than to de- 
prive it of this portion of air; an event 
which happens towards the end of metallic 
ſolutions by the vitriolic acid, when theſe 
ſolutions are evaporated and ſtrongly heated. 
It may likewiſe be readily underſtood in what 
manner the ſulphureous acid becomes gra- 
dually converted into vitriolic acid, by abs 
ſorbing the pure air, or oxyginous principle, 
contained in the atmoſphere. 
Sulphureous gas is capable of uniting ſome: 
what intimately with the vitriolic acid, to 
which it gives the property of emitting thick 
white vapours. Meyer, in his chemical 
eſſays on quick-lime, ſpeaks of a 'tmoking 
oil of vitriol, prepared at Narthauſen in 
Saxony, by the diſtillation of common vi- 
triol. This chemiſt, after Chriſtian Bern- 
hard, a German chemiſt, mentions a con- 
crete and fuming acid ſalt, obtained from 
Vo. II. | D the 
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the faid oil of vitriol by diſtillation. - Having 


- had an opportunity of procuring a few-pounds 


of this Saxon acid, I obſerved the proper- 


ties mentioned by Meyer; and by a gentle 
heat, I obtained a concrete fuming volatile 


ſalt, in deliqueſcent cryſtals, of two forms, 
according to the deſcription of Chriſtian 
Bernhard. A number of experiments which 
J have deſcribed, in a memoir to be in- 
ſerted among thoſe of the Royal Academy of 
Sciences, have convinced me, iſt, That the 
property of fuming and affording a concrete 
volatile ſalt, ariſes from the ſulphureous gas 
contained in a large proportion in the black 


oil of vitriol of Narthauſen. ad, That in 


proportion as it loſes this gas by expoſure to 
air, it ceaſes to emit fumes, and affords no 
more concrete ſalt. zd, That water diſen- 
gages this gas, and deprives the Saxon vi- 
triolic acid of its fuming property, &c. 
4th, and laſtly,, That this concrete and very 


fuming acid ſalt, obtained by diſtillation, is 


a ſaturated combination of oil of vitriol and 
ſulphureous gas, which gradually becomes 


converted into ordinary vitriolic acid, by ex- 


poſure to air. Two concrete vitriolic acids 


are therefore known; the one formed by the 


addition of nitrous, and the other of ſulphu- 
reous gas: I do not doubt but that other 


concrete modifications occaſioned by its com- 
bination with other gaſes, as the dephlo- 


giſticated 
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giſticated marine acid gas, &c. un nn 
; be diſcovered. | 

The vitriolic acid is uſed in miny n 
purtibularly i in dying; it is one of the moſt 
common, and moſt neceſſary ſolvents made 
uſe of in chemiſtry; it is employed in me- 
dicine externally, as a powerful cauſtic, and 
internally, when diluted with water, ſo as to 
be ſearce ſenſibly acid, as a ain evor 
| ing, and antiſeptic medicine. 

The fulphureus acid is employed in 57 
ing; it is uſed to whiten ſilks, to take out 
8 occaſioned by vegetable e & o. 


Specits VI. Acid of Borax, or Sedative galt 


The labours of a great number of chemiſts 

have ſhewn, that borax is a neutral falt, 
formed by the combination of a peculiar acid 
with ligand alkah ; this acid was called ſe- 
dative ſalt by its diſcoverer, Homberg. Some 
moderns call it the acid of borax; the name 
of ſedative ſalt, by which it is generally 
known, is improper, and e to be re- 
jected. 

Many chemiſts have fappoſed that this 
acid is an artificial product, formed by the 
combination of the ſalts made uſe of in 
its manufacture; but ſince Mr. Hoefer, apo- 
thecary to the Grand Duke of Tuſcany, has 
diſcovered that the waters of ſeveral lakes in 
that country contain it, in a ſtate of great 


Da 25 purity, 
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purity, it cannot be doubted but that it 
is a peculiar acid. The chemiſts of the 
academy of Dijon have confitmed this diſ- 
covery, by analyzing the waters of Mon- 
terotondo which were ſent to them, and in 
which they found ſedative ſalt, as diſcovered 
by Mr. Hoefer. It is probable that it may 
hereafter be found in other mineral waters; 
It ſeems to be produced by the putrotgtion 
of fat ſubſtances., 

| Sedative ſalt, whether native, or obtained 
from borax, by the proceſs to be mentioned 
under that article, is a concrete ſubſtance, 
cryſtallized in fmall white ſcales, exceed- 
ingly thin, irregularly cut at their edges, 

very light, and ſometimes brilliant in a 
certain degree. Its taſte is feebly, though 
ſenſibly, acid; it lightly reddens the tincture 
of violets, and alſo that of turnſole much 
more ſenſibly; it is not volatilized by fire, 
but melts at a conſiderable red heat into a 
tranſparent glaſs, which, upon expoſure to 
the air, becomes opake, and covered with a 
light white powder. This glaſs is the acid 
of borax unaltered, and recovers its cryſtal- 
line form, by ſolution in water, and able 
uent cryſtallization. 

The acid of borax is not changed by the 
action of air, whether it be hot or cold, or 
in a ſtate of humidity or dryneſs. 

It i is difficultly ſoluble in water, a pound 
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of this fluid, boiling hot, diſſolving no more 
than 83 grains; according to the acade- 
mictans of Dijon, it cryſtallizes by cooling, 
and by evaporation. ' This ſolution imme- 
diately reddens the tincture of turnſole, and 
changes the colour of ſyrup of violets, though 
flowly. If ſedative falt, moiſtened with a 
little water, be heated in a cucurbit with a 
head, a part of the acid ſublimes with the 
water which riſes, but the ſublimation ceaſes 
as ſoon as the water has all riſen; a circum- 
ſtance which proves, that this falt alone is 
fixed, as may be ſhewn by melting it in a 
crucible; by ſublimation in this manner 
with water, ſedative ſalt may be obtained in 
fine brilliant cryſtals; if the operation be well 
managed. This ſalt, called ſublimed ſeda 
tive ſalt, is very pure. : 

The ſedative acid is uſed to fuſs vitrifiable | 
earths, with which it forms clear, and nearly 
colourleſs glaſſes; by the affiſtance of heat, 
it diſſolves the earth precipitated from the 
liquor of flints. It unites with ponderous 
earth, magneſia, lime, and alkalis, and forms 
with theſe different ſubſtances, ſalts, diſtin- 
guiſhed by the general name of Borax, of 
which there is only one ſpecies e is yet 
well known. 

All theſe Pepe and more eſpecially 
its taſte, the red colour it communicates to 
vegetable alkalis, and its neutral combina- 
tions with alkalis, ſufficiently indicate its 


— 
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acid ages but it is the moſt feeble of all 
the acids, and is diſengaged from its baſes,” 
even by the cretaceous acid. 
I.! he action of acids on ſedative. falt is not 
well known; it appears to be =_ artly decom- 
poſed by the vitriolic acid, the latter be- 
coming ſulphureous when diſtilled from this 
falt. As to the nitrous and marine acids, it 
is known that they diflolve it; but their 
mutual action has not been obſerved with 
ſufficient accuracy to determine whether any 
decompoſition takes place. 
There. have been many different opinions 
reſpecting the nature and formation of ſe- 
dative ſa t; many chemiſts have thought it 
to be an intimate combination of vitriolic 
acid, and vitrifiable earth, with a fat ſub- 
ſtance. Meſſrs. Bourdelin and Cadet ſup- 
oſed it to be formed of marine acid; che 
atter imagined, that it contains a ſmall pro- 
portion o earth of copper, becauſe, like the 
Gas of that metal, it gives a green colour 
to flame, Cartheuſer affirms, that. ſedative 
ſalt, when dried by a gentle heat, emits va- 
ours of ſpirit of falt; that this dry falt be- 
ing diſſolved, a grey earth remained on the 
filter; laſtly, that by repeating the deſicca- 
tions and ſolutions a great number of times, 
the ſalt is ier decom poſed, ſo that. it 
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fixed by an earth. Meſſrs. Ninequer and 
nn de la Salle have repeated this ex- 
4 Per iment 3 
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Esens! they obſerved the eng se 
of a vapour during the calcination of the ſe- 
dative falt, but they were not ſatisfied that 

its ſmell was that of marine acid. By ſuc- 
ceſſive deſiccations and ſolutions, they ob- 
tained a ſmall quantity of a grey earth, which 
when combined with marine acid, did not 
form ſedative falt, as Cartheuſer had affirm- 


ed; ſo that the opinion of this chemiſt is no 


more proved than the others. Model con- 
fidered this ſalt as a combination of a pecu- 
liar alkali, with the vitriolic acid made uſe 
of in diſengaging it. But the ſedative acid 
being always the fame ſubſtance, whatever 
may be the acid employed to diſengage it, 
this opinion cannot be admitted. Mr. Baume 
affirms, that he has ſucceeded in forming 
ſedative falt, by leavinga mixture of clay and 
fat to digeſt together for 18 months. Hence 
he concludes, that this ſalt is a combination 
of the acid of fat with a ſubtle earth, of 
which it cannot afterwards be deprived. He 
adds, that vegetable oils afford the ſame ſalt, 
though more ſlowly. Mr. Wiegleb repeated 
this experiment of Baume, but no ſedative 
ſalt was produced, _ 

Chemiſts, at preſent. conſider ſedative Galt 
as a peculiar acid, ditterent from all others; 
and the order of its affinities with the alkaline 
baſes tend to ſupport this aſſertion. Bergman 
a them as follows: lime, ponderous 

6005 --» earth, 
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earth, magneſia, vegatable alkali, mineral 

_ alkali, volatile alkali. 
The acid of borax, or ting alt, was 
for ſome time employed in medicine on the 
authority of Homberg, who affirmed it to 
be ſedative, and even narcotic; but ex 
rience has ſhewn, that the virtues of this Galt 
are not extraordinary; it is therefore reject- 
ed; and with ſo much the more. juſtice, as 
it is. certain that we poſſeſs remedies, whoſe 
action is much more powerful and certain, 

It is uſed in many chemical operations, as 

a flux, under which character we ſhall Here- 
after have occaſion to conſider it. 8 
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U NDE R the name of ſecondary alts, we 

comprehend ſuch matters as are com- 
poſed of — primitive ſaline ſubſtances com- 

bined together. Theſe ſalts are called neu- 
tral, becauſe they do not poſſeſs the charac- 
ters of primitive ſalts; that is to ſay, they 


are neither acid nor alkaline. There are, 
however, many falts, ſuch as borax, chalk, 
and alkalis, when united with the cretace- 
ous acid, which exhibit ſome of the proper- 
ties of primitive ſalts, though in a leſs emi- 

nent. 
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nent degree. - Theſe ſecondary ſalts have not 
ſo ſtrong a taſte as moſt of the primitive, 
their tendency taggombination, and their ſo- 
lubility being leſs confiderable ; but the cri- 
terion which diſtinguiſhes them more eſpe- 
cially from the former is, that they cannot, 
like the primitive falts, communicate the 
ſaline properties to other bodies; their eryſ- 
talline form is likewiſe a character much at- 

tended to by naturaliſts, and ſometimes in- 
dicates their nature, though it may be pro- 
ductive of error when too much en | 
upon. 

The term, baſe, is commonly applied to 
che more fixed matter which enters into the 
compoſition of neutral ſalts. As this baſe, 
which is ſometimes volatile, communicates 
ſeveral general characters, ſufficiently uni- 
form in the ſeveral combinations it makes 
with acids, we ſhall aſſume the name of the 
baſe to diſtinguiſh the genera of ſecondary 
falts, and ſhall therefore divide theſe ſalts 
into as many genera, as there are ſaline or 
alkaline baſes capable of being united. ith 
acids, 
_ The firſt genus comprehends ſuch as are 
formed by the union of fixed alkalis with 
acids. We ſhall call them perfect neutral 
ſalts, becauſe the union of their nen 
parts is very intimate. | 

The ſecond genus includes ſuch as are 
formed by the combination of the E 
| | alxkali 
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alkali with acids. They are diſtinguiſhed 

the name of ammoniacal ſalts, from 
one ſpecies which has long been ſo de- 
nominated. They may Nkeviſe be called 
imperfect falts, becauſe they are much more 
eafily decompoſed than falts of the firſt genus. 

In the third genus are arranged ſuch neu- 
_ tral ſalts as have lime for their baſe. They 
are in general lefs perfe& than thoſe of the 
fecond genus, though lime has a ſtronger 
affinity to acids than the volatile alkalis. 
Theſe falts are denominated neutral calca- 
reous ſalts. 

Magnefia, combined with various 1 | 
conſtitntes the fourth genus. They are more 
decompoſable than thoſe of the laſt- men- 
tioned genus, becauſe lime and alkalis have 
a ftronger affinity with acids than magnefia. 
They are diſtinguiſhed by the name of mag- 
neſian neutral ſalts. _ 

The fifth genus comprehends fad as have 
pure argillaceous earth for their baſe. As 
_ alum is the principal of theſe combinations, 
the generic name of aluminous falts is given 
to them. Alkalis, lime, and magneſia, in 
moſt inſtances, decompoſe ſalts —_— an ar- 


gillaceous baſe. 


. - Laſtly, We arrange in the fixth genus, 
neutral falts, with a baſe of ponderous earth. 
Theſe ſalts, as well as moſt of the two pre- 

ceding genera, are little known. 
It 880 1288 be imagined, that theſe baſes, 
combined 
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combined with the acids, whoſe properties we 
have examined, muſt afford a great number 
of neutral ſalts; and that this number would 
be ſtill more conſiderable, if, with Bergman, 
we were to admit, as peculiar ſalts, the union 
of the ſame ſubſtances with the acids which 
he calls phlogiſticated, and are, accord- 
ing to the modern, doctrine, deprived of 
a part of their pure air. But theſe com- 
pounds not being durable, but, on the con- 
trary, ſubje& to alteration, by the contact of 
air, which cauſes them in a ſhort time to 
become true neutral ſalts, I have not judged it 
neceſſary to add them to the number, but ſhall 
point out ſuch of their different properties as 
depend on the ſtate of their acids. We muſt 
likewiſe obſerve, that the alkaline baſes here 
enumerated, when combined with aqua regia, 
afford nitrous and marine ſalts, which ma 
be obtained ſeparate, and are perfectly ſimilar 
to thoſe afforded by the unmixed acids; we 
ſhall therefore ſpeak of theſe combinations 
in treating of thoſe of the ſimple acids. 

In the arrangement of the various neutral 
falts, we have followed the order of the affi- 
nities of the acids. That is to ſay, we be 
gin with vitriolic ſalts, after which we place 


nitrous ſalts; and after them, the falts into 


which the marine, the boracic, the ſparry, 
and the cretaceous acids enter, are ſucceſſive- 
ly treated of. oe 


Genus I. 
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species I. VITRIOLATED TARTAR. 
Vitriolated tartar, 8 likewiſe Gal de 


duobus, polychreſt ſalt, or arcanum dupli- 


catum, is a perfect neutral falt, reſulting 
from the combination of the vitriolic acic 
with fixed alkali of tartar, or the vegetable 
alkali. - It rarely exiſts in the mineral king- 
dom, but ſome vegetables contain a ſmall 
quantity of it. | 
This falt is uſually ee and regu- 


lar; its cryſtals vary in form and magnitude, 


accordin g to the circumſtances in which they 
are obtained. When cryſtallized ſlowly in 


the ſmall way, it has the figure of aa 


rent pyramids, with fix ſides, nearly ſimilar 


to the points of roſe diamonds, and ſome- 


times ſix- ſided priſms, terminated by one or 
two hexahedral pyramids, like rock cryſtal. 
But if the evaporation be conducted with ra- 


pidity, the cryſtals are agglutinated and con- 
founded, under the form of a ſolid cruſt, 


whoſe ſurface is full of irregular points or 
yramids: the ſalt met with in commerce is 
of this kind. Laſtly, When the ſolution is 
expoſed to ſpontaneous evaporation, the 
cryſtals are frequently twelve- ſided, con- 
K r of two hexahedral pyramids, united 
at 
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at 1 common baſe, ants ſometimes! ſou 


parated by a ſhort. fix-fided priſm.” It is 


true, that theſe laſt cryſtals are uſually foul, 
and never poſſeſs. either the whiteneſs or 
the tranſparency of ſuch as are obtained 
by the firſt evaporation. +» But this diffi- 
culty exiſts in moſt of the neutral falts; 
in which the moſt regular figure, and the 
moſt perfect tranſparency, are ſeldom united. 
VvVitriolated tartar has a bitter, diſagreeable 
taſte, It is not much altered by the action 
of heat; when thrown on red-hot coals; it 
flies into a number of ſmall fragments, at- 
tended with noiſe, a phenomenon which de- 
pends on the ſudden rarefaction of the water 
contained in its cryſtals. ' Vitriolated tartar 
loſes none of its efſential properties by this 
decrepitation. It decrepitates in the' ſame 
manner, and becomes dry, friable, and even 
pulverulent, by the loſs of its water, when 
expoſed to the action of heat in a crucible. 
It becomes red-hot before it melts, and is 
not fuſed but by the application of a con- 
ſiderable degree of heat. The melted maſs, 
when ſuffered to cool, is opake, and not at 
all changed in its principles; for ſolution in 
water reſtores its cryſtalline and tranſparent 
appearance. If it be kept in ſtrong fuſion, 

in an open veſſel, it is volatilized W 2 

decompoſition. 

Vitriolated tartar is not changed by ex- 
poſure to air, but preſerves its figure = 
trani=- 
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tranſparency without alteration 3" it is ſpar- 
ingly ſoluble in water; and the quantity 
taken up varies : conſiderably with the tem- 
perature of the fluid. According to Spiel- 
man, about 18 parts of cold water are re- 
quired to diſſolve one of vitriolated tartar, 
whereas boiling water diſſolves near 1 of its 
weight; for Mr. Baume aſſerts, that 4 ounces 
of boiling water, diſſolves more than 7 gros, 
48 grains, of vitriolated tartar :'* it eryſtal- 
lizes partly by cooling, and ſtill more by 
evaporation : it retains but a ſmall proportion 
of water in its cryſtals, which ſeems to bg 
the cauſe why it does not change by expoſure 
to air. | EL TS] 24 
Vitriolated tartar does not act on the ſim- 

earths: it has been obſerved, that the 
vitriolated tartar, caſually contained among 
the ſalts uſed as fluxes in the making of 
glaſs, 1 found again in the ſcoriæ 3 and 4 
conſiderable quantity may be obtained from 
glaſs gall. | = HOLES 
Ponderous earth decompoſes vitriolated 
tartar, according to Bergman, becauſe it has 
a ſtronger affinity than fixed alkali to the 
vitriolic acid. If a ſmall quantity of this 
earth be added to a ſolution of vitriolated 
tartar, a precipitate is formed, conſiſting of 
ponderous ſpar, which is perfectly inſoluble, 


That is to ſay; 2304 grains of boiling water, diſſolve 


and 
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and will be examined under that baſe ; the 
vegetable fixed alkali, in its cauſtic and pure 
ſtate, remains diſſolved in the liquid. | 
Lime and magneſia produce no change in 
vitriolated tartar; but many acids have a very 
conſiderable action on it. Rouelle firſt aſſured 
us, that it is poſſible to combine a larger quan- 
tity of vitriolic acid with it than it naturally 
contains. His proceſs conſiſted in diſtilling 
oil of vitriol from vitriolated tartar; the lat- 
ter thus becomes impregnated with the acid, 
and acquires new properties, ſuch as thoſe 

of reddening tincture of violets, of bein 
more ſoluble in water, acid taſte, and of ef- 
ferveſcing with cretaceous alkalis, even after 
ſolution and cryſtallization. Mr. Baume 
inſiſts, that this ſuperabundant acid is not 
really combined, and that the ſalt may be 
deprived of it, by being placed on bibulous 
paper, or ſand. Mr. Macquer, however, tre- 
marks, that the vitriolic acid adheres with 
conſiderable force to vitriolated tartar, and 
thinks that this adherence ariſes from a pe- 
culiar affinity between theſe two ſubſtances, 
ſince, according to him, it cannot be de- 
ſtroyed by the action either of fire or water. 

J have ſeveral times made this combination 
of vitriolated tartar and oil of vitriol, after 
the manner of Rouelle, namely, by diſtilla- 
tion in glaſs retorts, and have obſerved ſe - 
veral facts not mentioned in the learned diſ- 
ſertation of that author. The vitriolated 
>) tartar 
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| tartar is melted into a kind of glaſs, of the 


appearance of white enamel, of a' very acid 
taſte ; but this vitreous frit did not attract 
the humidity of the air, but, on the con- 
trary; exhibited appearances of effloreſcence. 
'The opinion of Macquer, that the adherence 
between this neutral ſalt and the acid is con- 
ſiderable, appears to be well founded, and 
doubtleſs ariſes from a peculiar combination. 
Baume has obſerved, that vitriolated tar- 
tar is remarkably affected by the nitrous acid; 
if this fluid be boiled on the ſalt, the nitrous 
acid ſeizes the vegetable fixed alkali, and 
diſengages the vitriolic acid. When the 
mixture is cooled, a cryſtallization of true 
nitre is perceived. It was at firſt concluded, 
that this decompoſition is the effect of heat; 
but the fuming ſpirit of nitre, poured on 


vitriolated tartar in powder, depoſits cryſ- 


tals of nitre at the end of a few hours. It 
has likewiſe Been affirmed, that when the 
mixture becomes cold, the vitriolic acid re- 
ſumes its power, and decompoſes the nitre 
in its turn. I have nevertheleſs kept by me, 
for more than four years, a mixture of vi- 


triolated tartar and ſpirit of nitre, at the 


bottom of which are ſaline cryſtals, capable 


of detonating on hot coals, which fte not 


changed, though they are immerſed in the vi- 
triolic acid, ſeparated by the nitrous.” + Mr. 
Cornette has obſerved, that the concentrated 
marine acid likewiſe - decompoſes vitriolated 
dm ES IN tartar, 
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tartar, even in the cold. From theſe two 
facts, it ſeems, that the law of affinity, 
vith reſpect to the different acids, is not ſo 
conſtant as has been thought: it muſt, how- 
ever, be obſerved, with Bergman, ft, That 
no more than one third of the vitriolated 
tartar is decompoſed in theſe experiments, 
- however large the quantity of the nitrous or 
marine acid employed may be; while the 
| vitrlalio acid, in a moderate doſe, completely 
: decompoſes nitrous and marine ſalts. 2d, 
That theſe decompoſitions do not take place, 
unleſs the vitriolated tartar contains a ſmall 
proportion of acid more than is ntceffary 
for its neutralization.“ 91 
There is a decompoſition of vidcicllated 
' tartar which requires to be more particu- 
larly attended to, and is effected by com- 
buſtible bodies, particularly charcoal, and 
ſeveral metallic ſubſtances. 1 If a mixture 
of this ſalt and charcoal be ſtrongly heated in 
a crucible, the vitriolated tartar will no longer 
appear, but a combination of ray wur united 
to fixed alkali, will be found inſtead thereof. 
Stahl regarded this experiment as a very pro- 
per demonſtration of the preſence or exiſtence 
of eee Modern chemiſts account 


# - This curious. ſubject i is bb treated of bs 8 
in his Diſſertation on lective Attractions. See page 47 
Engliſh edition.— T. 


See my Memoires de W page a5. Now of 
the author. 
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ſhall explain both in the Hiſtory ofidulphur. 
One hundred parts of vitriolated: tartar, 


contain, according to Bergman, about 52 


parts of fixed vegetable alkali, 40 of vitriolic 


acid, and 8 of water of cryſtallization. 


This ſalt rarely exiſting an . 
quantities in nature, is produced artificial- 
Iy for the purpoſes of medicine. There 


are three methods of doing this: firſt;| By 
directly combining oil of vitriol with the 
cauſtic vegetable fixed alkali, vitriolated tar- 


tar is immediately produced, which may be 
eryſtallized by ſolution in water. The ſecond 
method is, to decompoſe, by the vitriolic 
acid, ſuch neutral ſalts as are produced by 
the union of the vegetable fixed alkali with 
other acids, ſuch as nitre, the febrifuge ſalt 
of Silvius, cretaceous tartar, &c. in theſe 
decompoſitions, vitriolated tartar is always 
produced. The third method is, to decom- 
poſe the earthy and metallic vitriols by means 
of the vegetable fixed alkali. The latter 
precipitates the falino-terreſtrial an 
or the metals. 
Vitriolated tartar is not uſed, except in 


medicine; it is a good purgat pe, and is 


ſometimes given alone, in the doſe of half 
an ounce or an ounce. It is moſt commonly 
adminiſtered in a doſe of one or two drachms, 


together with other purgative medicines. It 


| is likewiſe uſed as a ſolvent in chronical diſ- 


» | orders, 
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orders, and eſpecially in coagulations of 
the milk; it is then given in doſes of a few 
drachms, in proper liquids ; but its virtue, 
in this reſpect, is inferior to that of man 
other, more ſoluble and leſs nauſeous ſalts. 


Speck U. GLAUBER'S SALT. 


This ſalt, diſcovered by Glauber, a Ger- 
man chemiſt, is perfectly neutral, and con- 


ſiſts of the vitriolic acid, united to the mi- 


neral alkali, or ſalt of Soda. It would be 
more proper to call it Vitriol of Soda. This 
falt has many of the properties of vitriolated 
tartar, and others which are peculiar to it- 
ſelf. It has a bitter taſte; is very ſoluble 
in water; and does not unite with earths. 


Like vitriolated tartar, it is partly decom- 


poſed by the nitrous and marine acids. 
Glauber's ſalt is uſually in the form of regu- 


lar cryſtals, either tranſparent or ſemi-opake, 


Its cryſtals are priſms, with fix unequal and 


ſtriated fides, terminated with dihedral ſum- 


mits. But they have not often this regular 
form, but are ſubject to very conſiderable 
variations, as Rome de Lille has ſhewn at 
large in his Cryſtallographie. The taſte of 
this ſalt is at firſt cooling, and is ſuc- 
ceeded by a ſtrong bitter. It does not alter 
vegetable blue colours. 

Expoſed to heat, it melts quickly, and 
ſoon after. becomes dry, and of an opake 

E 2 white 
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white appearance, in which ſtate it cannot 
be melted but by a conſiderable heat. On 
this occaſion, it is neceſſary to diſtinguiſh 
two kinds of fuſion, of which ſaline matters 
are capable. The firſt, called the aqueous 
fuſion, is produced by the water which en- 
ters into the formation of their cryſtals. It 
obtains only in ſuch ſalts as are more ſoluble 
in hot than in cold water; whence it follows, 
as a conſequence, that the water, which en- 
ters into the formation of the cryſtals, is ren- 
dered capable of diſſolving the ſaline matter. 
The aqueous fuſion is therefore merely a 
ſolution in hot water. The Glauber's ſalt, 
therefore, after this fuſion, aſſumes a con- 
crete form by cooling; but if the heat be 
urged, it becomes dry and white, and an- 
other fuſion enſues, which is called the ig- 
neous fuſion, becauſe produced merely by 
the fire. Glauber's ſalt appears to be as diffi- 
cult to melt as vitriolated tartar ; and like 
that ſalt is volatilized by a violent heat, with- 
out ſuffering any alteration in its principles. 
After the eſcape of the large quantity of wa- 
ter contained in the cryſtals of Glauber ſalt, 
it becomes converted into a fine white pow- 
der, by expoſure to the air, 'This, pheno- 
menon is termed effloreſcence, becauſe the 
pulverulent form of the cryſtals reſembles 
thoſe matters which are obtained in 'che- 
miſtry under the name of flowers. The 
| effloreſcence 
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effloreſcence proceeds more rapidly when 
the air is very dry, and conſequently 
greedy of moiſture. The phenomenon of 
effloreſcence is therefore very analogous to 
the drying of this ſalt by heat, both depend- 
ing ſimply on the evaporation of the water, 
which is a conſtituent part of the cryſtals. 
But, as the water which enters into the 
cryſtals of Glauber's ſalt, and of every other 
ſalt in general, is truly combined, the ef- 
floreſcence appears to take place by virtue 
of an affinity between air and water, which 
is greater than between water and the ſaline 
| matter. I have always conſidered effloreſ- 
cence as.a phenomenon of this nature, and ſee 
no other way of explaining it. (Conſult my 
Memoires de Chimie.) - Glauber's ſalt loſes 
near half its weight by effloreſcence, but its 
7 properties may all be reſtored, together with 
- its cryſtalline form, by the addition of the wa- 
- terithad loſt, No medical author hasattended 
- to this circumſtance, which is certainly of 
conſequence in aſcertaining its doſes in pre- 


- ſcriptions. It ſhould be given with a deduc- 

, tion of about one third of its weight when in 

- effloreſcence, compared with the ſame weight 

- in fine tranſparent cryſtals. Y | 

e Glauber's ſalt is very ſoluble in water, four 

r parts of the fluid being ſufficient to diſſolve 

- one of the ſalt; and a leſs quantity will ſerve 
0 in proportion as its temperature is higher: 

e boiling water diſſolves nearly its own weight 
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of this ſalt. It is on this property that the 
method of cryſtallizing it is founded. A ſtrong 
ſolution of the ſalt being left to cool, affords 
eryſtals ſo much the more beautiful, in pro- 
ortion as the quantity of matter is: larger, 
and the cooling more flow and gradual. 
When the operation is performed in the 
large way, ſtriated priſms, of ſeveral inches 
in length, are often obtained, in which the 
regular figure of the ſalt may be ſeen. 

Glauber's ſalt has no more action on earths 
than vitriolated tartar, and does not enter 
into the formation of glaſs. Ponderous earth 
decompoſes this falt, but the falino-terreſ- 
trial matters have no action whatever upon 
it. 

The cauſtic vegetable fixed alkali, mixed 
with a ſolution of Glauber's ſalt, decompoſes 
it, becauſe of the ſtronger affinity of that 
alkali to the vitriolic acid. To ſhew this 
fact, cauſtic vegetable fixed alkali muſt be 

ured into a hot and ſaturated ſolution of 
Glauber falt. This ſolution, which would 
have afforded cryſtals of Glauber's falt by 
cooling, affords only vitriolated tartar, and 
the mother water contains the cauſtic alkali 
of Soda. 

The vitriolic acid combines with' Glau- 
ber's falt, in the ſame manner as it does with 
vitriolated tartar. 

The nitrous and marine acids decompoſe 
Glauber's ſalt in the ſame manner, and are at- 

tended 


GLAUBBR(S-SALT. 747 


tended with ſimilar appearances. to ase 
mentioned in treating of vitriolated tartar. 

When Glauber's ſalt is ſtrongly heated with 
charcoal, or with certain metals, the vitriolic 
acid acquires the ſu] phureous ſtat, as we ſhall . 
obſerve 1 in our Hiſtory, of Sulphur. 6 
All the properties in which Glauber's alt! 
differs from vitriolated tartar, - ſhew that the 
two fixed alkalis, which perfectly reſemble- 
each other when conſidered in a ſtate of pu- 
rity, are certainly different, ſinoe they form 
very different ſalts with the ſame ids, The 
proportion of the component principles is 
likewiſe very different in the two ſalts we 
have compared together, a centenaryof Amen 
ber's ſalt, containing, as Bergman finds, 1 | 
parts of mineral alkali; 27 Feen of vatchoidov 
acid, and 58 of water, 

This ſalt is much more abundante An- 
ture than vitriolated tartar. It is founct in: 
conſiderable quantities in the waters ofi the 
ſea, of ſalt ſprings, and eſpecially in man 
mineral waters: it can always be produced 
by art by tlie three methods ſpaken of in 
the article of vitriolated tartar It is not 
employed in the arts, but is much uſed: 
in medicine; it is given as a catharticoe 
medicine, from half a drem, tot an ounce 
and half, according to circumſtances. Its) 
effects are more conſidèerable and ſpeedy than 
_ of vitriglatid: tartar, becaude it is mare 
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Nitre, or ſalt petre, is a perfect n 
falt, formed by the union of the nitrous acid 
with the fixed alkali of tartar. Its taſte is 
cooling, and it does not alter the colour of 
ſyrup of violets. Its cryſtals are ſix- ſided 
priſms, terminated by dihedral pyramids, or 
cut off with a ſlope, and often re 
quite through in the direction of their axis. 

Nitre exiſts in large quantities in nature, 
and iscontinually formed in inhabited places; 


it is found in great quantities upon walls 


which are ſheltered from the rain; it is then 
called falpetre de houſſage. 
There appear to be three principal c cir- 


cumſtances that promote its formation; the 


firſt is, the preſence of chalk, or any other 
calcareous earth, as appears by i its being col- 
lected from walls covered with plaſter, or 
from the ruins of ancient edifices-. This 
ſalt is likewiſe found perfectly pure in 
chalky earths. The Duc de la Rochefou- 
cault obtained it, in the proportion of one 
ounce in the poungy from the chalk of Roche 
Guyon. 8 en | 

The ſecond eue accefſiny: for: the N 
production of this ſalt, is the putrefaction, 


or ee decompoſition of vegetable 


and 


\ 


and animal matters. It is a well known fact, 
that places which are moiſtened with animal 
liquids, or contain animal matters in a ſtate 
of putrefaction, ſuch as dunghills, ſtables, 
privies, &c. produce much nitre. This 
conſtant obſervation has been applied to the 
formation of artificial nitre-beds. Dry 
_ ditches are dug and covered with ſheds open 
at the ſides; theſe are filled with animal 
ſubſtances, ſuch as dung, the excrements of 
uadrupeds, 'or birds, with the remains of 
vegetables. Theſe matters are from time to 
time watered, eſpecially with water charged 
with animal or vegetable matters capable of 
putrefaction, and they are turned up to re- 
new their ſurfaces from time to time. When 
the putrefaction is in an advanced ſtage, a 
ſmall portion of the matter is taken up and 


lixiviated, to aſcertain whether it contains 
nitre; and when it is found ſufficiently 


charged with that ſalt, the whole is lixi- 
viated. | of n 
The third circumſtance, which is found to 


favour the production of nitre, is the acceſs 


of air; this is the cauſe of the formation of 
the nitre found on walls, and for this reaſon 
it is that nitre-beds require to be frequently 
turned over, in order that the air may touch 
them in all points. The neceſſity of the 
acceſs of air is ſtill more evidently ſhewn by 
the nitre contained in chalk, as it is never 
found below a certain depth. When the three 
1 3 2 circumſtances 
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circumſtances here. treated of are united,. the 
production of ſalt petre is very abundant. 
Nitre-beds ought always to be conſtructed, on 
theſe principles. 

The theory of the formation of nitre has 
not been long known. Glauber, and many 
other chemiſts ſince his time, ſuppoſed nitre 
to exiſt ready formed in vegetables, from 
which they 3 it to paſs into animal 
ſubſtances, and to become diſengaged by pu- 
trefaction; but it was ſoon perceived, that 
vegetables do not contain a ſufficient quan- 
tity of nitre to account for what is obtained 
from nitre-beds, Mr. Thouvenel, whoſe 
diſſertation on the formation of nitre was 
honoured with the prize of the academy, 
has made many experiments to diſcover its 
origin: he found, that the nitrous acid is 
formed by the combination of an elaſtic fluid, 
diſengaged from animal matters in a ſtate of 
putrefaction, and pure air. He has likewiſe 
diſcovered, that the nitrous acid, once form- 
ed, e e with calcareous earth; when 
only animal matters are made. uſe. of; and 
that the remains of vegetables are uſeful. to 
afford the fixed alkali; which is the baſe of 
common nitre. But Mr. Thouvenel did not 
determine the nature of the gas, which is 
diſengaged from putrefying animal matters. 

It. is. - Mr. Cavendiſh. that we are indebted: 
for the proof that it is the ſame gas, which 
canines one of, the prineiꝑles of the at- 

moſphere, 


4 


NITRE. 75 


moſphere, under the name of phlogiſticated 
air, or atmoſpheric mephitis. His experi- 
ment, wherein the- nitrous acid.was formed 
by the combination of this gas with vital air, 
by means of the electric ſpark, has been al- 
ready mentioned. 

Nitre is very ſubject to alteration by heat: 
it is quickly melted, and its fuſion is of the 
igneous kind; for it may be kept fluid for 
a confiderable time, and even made red hot, 
without aſſuming the pulverulent form: when 
ſuffered to cool, after being melted, it fixes 
in an opake maſs, called cryſtal mineral, 
which is as heavy, as fuſible, and as ſoluble 
in water, as the nitre itſelf. The cryſtal 
mineral of the ſhops differs from pure nitre, 
for it contains a ſmall quantity of vitriolat- 
ed tartar, produced by the combuſtion of the 
ſulphur, which, according to the Paris Phar- 
macopeia, is in the proportion of a drachm 
in the pound. If melted nitre be expoſed 
to the continued action of the fire, it be- 
comes decompoſed, and is alkalized without 
addition. This operation ſucceeds equally 
well in a retort, and affords much inſtruc- 
tion reſpecting the compoſition of the nitrous - 
acid: inſtead of obtaining the pure acid, a 
large quantity of an aeriform fluid is diſen- 
gaged, which may be collected under water, 
and is found to be vital air. The alkaline 
reſidue uſually cauſes the retort to melt, and 
prevents the completion of the as: >: 
"4404 ere 
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Here we ſee the nitrous acid converted 
intirely into vital air, without any ſenſi- 
ble quantity of nitrous gas. It is not yet 
known what becomes of the atmoſpheric 
mephitis in this decompoſition. If the heat 
be not urged ſo as intirely to decompoſe the 
nitre, the fixed alkali remains charged with 
a certain quantity of nitrous gas, or phlo- 
giſticated nitrous acid, according to Scheele. 
This acid may be diſengaged by means of 
vinegar; but if the nitre be more ſtrongly 
heated, the alkali remains pure and cauſtic. 
From the facility with which heat decom- 

, Poſes nitre, we may obſerve, that in the 
making of cryſtal mineral, the falt ought not 
to be kept in fuſion too long, leſt the quan- 
tity of diſengaged alkali ſhould become too 
conſiderable, and render the effe& of the 
medicine more violent than intended, 
When nitre is expoſed to heat, in contact 
with combuſtible bodies, it 1s decompoſed 
with other appearances; a white and ſtrong- 
ly brilliant flame is produced, together with 
a kind of decrepitation. This phenomenon 
is called the detonation of nitre; and is a 
character by which it is eaſily known. Stahl 
ſuppoſed it to ariſe from the rapid combi- 
nation of the nitrous acid with phlogiſton ; 
and Mr. Baume, in conformity to this the- 
ory, thinks that a nitrous ſulphur is formed, 
and inſtantly ſet on fire. In the year 1780, 
I read a memoir at the academy, in which I 
F241 proved, 
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proved, that nitre is not combuſtible, and that 
a nitrous ſulphur is not formed during its de- 
tonation; but that the phenomenon ariſes 
from the rapid combuſtion of the body added 
to the nitre, which is affiſted by vital air 
diſengaged from nitre ſtrongly heated. This 
theory is completely proved, from the con- 
ſideration, 1ſt, That nitre never detonates 
without addition. ad, That during the de- 
tonation of nitre, by the addition of inflam- 
mable matter, the latter is intirely conſumed. 
zd, Becauſe the combuſtion of the inflam- 
mable matter is more complete, the larger 
the proportion of nitre. 4th, and laſtly, 
Becauſe the detonation of nitre takes place 
as well in cloſe veſſels, as in the open air, 
which could not be effected, but by means of 
the vital air afforded by that ſalt. This aſ- 
ſertion is clearly proved by the proceſs for 
making the clyſſus of nitre, which is merely 
a detonation of this ſalt with different com- 
buſtible matters, in cloſe veſſels: we, ſhall 
only mention, in this place, the operation 
made with the addition of charcoal. Two or 
three large receivers, adapted together, are 
| applied to a retort of earth, or iron, in the 
upper part of which laſt is an aperture, 
which may be cloſed with a cover or ſtop- 
per. The veſlel is heated, and when its bot- 
tom is red, the mixture of nitre and char- 
coal 1s thrown in by ſmall quantities at a 
dime, through the aperture, which is im- 

mediately 
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mediately cloſed. During the detonation, the 
receivers are filled with vapours, part of 
which condenſes into an infipid liquor, not 
at all acid, but frequently alkaline ; the re- 
ſidue conſiſts of the cretaceous fined alkali, 
the nitrous acid being intirely deſtroyed. A 
large quantity of gas is produced, which I 
have collected, by adapting to the upper part 
of the receivers tubulated for that purpoſe, 
either a bladder, or tubes whoſe extremi- 
ties were received under glaſs veſſels filled 
with water. This gas conſiſted, for the 
moſt part, of the cretaceous acid, mixed 
with a ſmall Proportion of inflammable gas, 
and phlogiſticated gas. | 
The reſidue, after the detonation bf nitre 
with charcoal in a crucible, is improperly 
called nitre fixed by charcoal; it is the fixed 
vegetable alkali, combined with the creta- 
ceous alkali. 
Very pure nitre is not at all altered by ex- 
poſure to air. i 
It is very ſoluble, thres or Sour parts of 
cold water diſſolving one part of nitre; and 
boiling water diffolving twice its weight. 
It therefore cryſtallizes by cooling; and on 
this property is founded the art of extracting 
nitre from the old plaſter, or rubbiſh, in 
which it is contained. The ſalt petre makers 
pw the pounded rubbiſh into a caſk, with a 
ole in the bottom, and cover it with aſhes. 
Throu ugh this matter water is paſſed, cafe 
| being 
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being taken to pour the firſt water upon 
ſuch matter as has already been wafhed, that 
the ſalts may be intirely extracted; and the 
water, which is already partly impregnated, 
is paſſed through catks loaded with unwaſhed 
rubbiſh, in order that it may be intirely ſatu- 
rated. This lixivium is evaporated by heat in 
copper veſſels. The firſt pellicles, confiſting 
of marine ſalt, are taken out. When the wa- 
ter is ſufficiently evaporated to become nearly 
ſolid in cooling, they pour it into veſſels, 
where the nitre cryſtallizes. This nitre, 
which is very impure and dirty, is called 
nitre of the firſt boiling. Some chemiſts haue 
thought, that the aſhes uſed by the ſalt petre 
makers ſerve only to i of 
certain greaſy impurities; and this opinion 
A Cd, 1 from the conſideration 
tak theſe aſhes conta ined ſcarcely any fixed 
alkali; and more eſpecially, as the athes of 
tamariſk contain only Glauber's falt. But 
this ſalt, as well as vitriolated tartar, is as ſer- 
viceable as an alkali for decompoling the cal- 
careous nitre which abounds in the rubbiſh, 
becauſe it acts by the way of double affins- 
ty; as Mr. Lavoiſier has obſerved, with re- 
ſpect to the aſhes uſed by the ſalt petre 
makers at Paris, though the alkali has been 
S We ſhall treat more 
fully on this fact when we ſpeak of calca- 
-reous nitre. ; 4,264.4 «+ + 11H STEELHT 
Nitre of the ON is always very 
impure; it contains five other kinds of falt, 
] namely, 
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namely, common ſalt, magneſian nitre, cal- 
counreous nitre, marine ſalt with baſe of mag- 
neſia, and calcareous marine ſalt, which muſt 
be ſeparated before the nitre can be had in a 
ſtate of purity. This is done by re- diſſolv- 
ing it in the ſmalleſt poſſible quantity of 
water, and clarifying this boiling liquor by 
the addition of bullocks blood, which carries 
all the impurities to the top of the liquor in 
the form of ſcum, by virtue of the property 
of coagulating, which lymph poſſeſſes. This 
ſecond lixivium is evaporated, and affords a 
much purer nitre, called nitre of the ſecond 
boiling; it is ſtill vitiated by a certain quan- 
tity of marine ſalt, and mother water. It 
is purified a third time, by repeating the 
ſame proceſs, and is then much whiter, 
This is nitre of the third boiling. As it is 
cryſtallized haſtily, it. has the form of large 
maſſes, of a confuſed figure; there is form- 
ed, however, in the middle of the veſſels, a 
bed of long and regularly formed cryſtals, 
called nitre in ſticks, which is not uſed in 
making good gunpowder, becauſe it retains 
a greater quantity of water in its cryſtalliza- 
tion, than the nitre in large irregular maſſes, 
and is conſequently leſs proper for combuſ- 

tion. | RE 4 „ 22333 IRKIZ1 701 
Chemiſts and apothecaries purify nĩtre of 
the third boiling, by new ſolutions and cryſ- 
tallizations, by which means they are cer- 
- tain of having very pure nitre, uncontami- 
15 abi 1 11199 31 ; $::.nated 
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nated by any foreign matter, eſpecially the 
marine ſalts, with baſes of mineral alkali, 
lime, and magneſia, which are ſercly ever 
taken away intirely in the manufactories. * 
Nitre appears to be acted on by vitrifiable 
earths, ſince its acid may be obtained by 
diſtillation with ſand ; this acid comes over 
colourleſs, but emits ſome vapours; the re- 
ſidue 1s more or leſs vitreous, according to 
the quantity of ſand made uſe of, and the 
degree of heat applied ; the ſand appears to 
decompoſe the nitre, by its tendency to com- 
bine with the fixed alkali, ſince diſtillation; 
without an intermedium, affords pure air 
inſtead of nitrous acid. I apprehend that 
this happens, - becauſe in the diſtillation ' of 
nitre without an intermedium, the alkali re- 
acts on the acid, and contributes to its de- 


* There is no fact more ſingular, in the opinion of na- 
turaliſts and chemiſts, than the production of ſix ſpecies of 
ſalts in old mortar, and eſpecially the conſtant union of 
each alkaline baſe to a peculiar acid. The vegetable al- 
kali is always found united with the nitrous acid, and the 
mineral alkali with the marine acid. There ſeems to be 
a peculiar relation between theſe different primitive falts, 
by which they are mutually applied to each other; for elſe, 
why ſhould not the febrifuge falt of Sylvius, or cubical nitre 
be found? The ſame obſervation may be made reſpecting 
the earthy ſalts: in fact, the quantities of marine ſalt, with 
baſe of magneſia, and of calcareous nitre, greatly exceed 
thoſe of nitre with baſe of magneſia, or marine calcareous 
falt; whence it appears, that magneſia has a peculiar affi- 
nity with the marine acid, and lime with the nitrous acid. 


Note of the Author, p TELE hs > a duet 
Vor. II. F ; compoſition ; 
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NITREs 


compoſition; whereas, when nitre, with 
ſand, is expoſed to heat, the latter ſubſtance 


tending to unite with the alkali, and form 


glaſs, prevents it from re- acting on the acid; 
which, therefore, comes over unchanged. 
Argillaceous earths likewiſe decompoſe nitre. 
The clay commonly uſed, is coloured: Mr. 
Baume thinks, that the decompoſition: is 
produced by the vitriolic acid contained in 


- the clay. The diſtillers of aqua fortis make 


uſe of an earth of the ſame kind; they intro- 
duce two pounds of nitre with ſix pounds 


of coloured clay (of Gentilly), into earthen 


retorts of a peculiar form, which are placed 
in a row, on long furnaces, called galleries; 
their necks are inſerted in bottles of the ſame 
form, which ſerve as receivers. By this 
means they firſt obtain a tranſparent liquor, 
ſcarcely acid, Which they call phlegm of 
aqua fortis, which is followed by the acid 
itlelf, more and more concentrated; the re- 
fidue is a red and hard earthy ſubſtance, 
which is uſed as a kind of mortar. This ex- 
periment is far from proving that clay de- 
compoſes nitre ; for, 1ſt, The diſtillers em- 
ploy a very impure nitre, which contains 
much nitre with an earthy baſe. 2d, They 

ake uſe of a very compounded clay, which 
is often loaded with pyrites, whoſe vitriolic 
acid may decompoſe the nitre. To aſcer- 
taim whether ſuch a decompoſition takes 
place, the whiteſt clay, or which is ſtill better, 
R L --+ -+2 the 
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the baſe of alum, ought to be uſed; this earth 
not having ſo ſtrong a tendency as ſand to 
unite with alkali, and not forming glaſt 
with that ſalt, will not probably decompoſe 
nitre ſo. completely as ſand: Mr. Baume, 

however, affirms, that he obtained nitrous 
acid by the addition of porcelain, and of clay, 


| baked into ſtone ware, which do not cont 
the vitriolic acid.“ 


Ponderous earth decompoſes. nitte, ad 
ſeparates the alkali. Bergman, in his table 
of affinities, places this ſalino- terreſtrial ſubs 
ſtance before the alkalis, and immediately 
after the nitrous acid. 

Magneſia, lime, and alkalis, have no action 
on nitre. 

The acids have a very ſtrong action on + this 
ſalt, eſpecially the vitriolic acid, which has 
a ſtronger affinity with alkalis than the ni- 
trous. If oil of vitriol be poured on very dry 
nitre, a conſiderable efferveſcence is pros 
duced, and red vapours eſcape, which art 
ſpirit of nitre. When the operation is made, 
in a retort with a receiver, the ſpirit of nitre 
is collected: this proceſs is called by the 
name of Glauber's method of diſtilling ſparit 
of nitre, becauſe that chemiſt firſt deſoribed 
it in an intelligible manner. It is neceſ- 
ſary to leave a ſmall perforation in the re- 
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no part of the acid is loſt, and the operator 
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ceiver for the eſcape of the vapours. It was 
remarked, that theſe vapours being very dif- 


| ficultly condenſed, occaſioned two princi- 


inconveniencies : the firſt was, the loſs of 
a conſiderable quantity of the ſpirit of nitre, 
which was diſſipated by the aperture; the 


ſecond confiſted in the danger incurred by 


the operator, from the acrid and corroſive 


vapours. Mr. Woulfe, a learned Engliſh 


chemiſt, has contrived a method of remedy- 
ing theſe inconveniencies : inſtead of em- 
ploying a perforated receiver, he uſes a re- 
ceiver with two necks; the neck furtheſt 
from the retort conſiſts of a tube bent at 
right angles, the one part being horizontal, 
and the other vertical; which laſt is inſerted 
in the neck of a bottle: from the ſides of 
this bottle proceed two tubes fimilar to that 
laſt deſcribed, which paſs each into another 
bottle; and theſe are in like manner con- 
nected with two others, whoſe lateral aper- 
tures remain open. The firſt bottle is com- 
monly empty ; the collateral bottles contain 


each a certain quantity of water, in which 


the inferior extremities of the tubes of com- 
munication are plunged, the upper parts of 
the bottles remaining empty. The acid 
vapour, which is conducted by the tubes 
into the water, is there condenſed, either 
totally or in part; the part which eſcapes is 
conducted to the ſucceeding bottles ; ſo that 


18 


. , 
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is not in the leaſt incommoded. A quantity 


of vital air, which is diſengaged, paſſes out 


at the apertures of the exterior bottles, where 
it might be collected by a proper apparatus 


if neceſſary. 


There is a principal advantage derived 
from this i ingenious contrivance, which muſt 
not be paſſed over in ſilence. At the end of 
the operation, when the veſſels are ſuffered 
to cool, a vacuum is formed within; and 
the external air preſſing on the ſurface of 
the water in the laſt open bottles, forces it 
to return by the tubes into the firſt collateral 
bottles, and from them into the bottle neareſt 
the receiver. If the firſt bottle were not 
empty, and of a ſufficient magnitude to con- 
tain all the water of the following bottles, 
the acid liquors would paſs into the receiver; 
and as the ſtrongeſt nitrous acid is contained 
in that veſſel, it would be diluted by the ad- 
dition of the fluid contained in all the bottles. 
This inconvenience would be ſtill more pre- 
judicial in other diſtillations we ſhall have 
occaſion to ſpeak of, where it would not only 
diminith the ſores; but likewiſe alter the 
purity of the product.“ : ; 

To perform this diſtillation in a labora- 
tory, four pounds of pure nitre, fuſed into 
the form of mineral cryſtal, is put into a 


©. On this ſubject, ſee the note, Vol.1. page 206, T. 
F 9 tubulated 
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tubulated ſtone-ware retort, placed in a re- 
verberatory furnace; tubulated retorts of 
glaſs may likewiſe be uſed, with a ſand bath; 
two pounds and a half of oil of vitriol is 
poured at once through the tube, and the 
aperture- is ſtopped ; the apparatus we have 


Juſt deſcribed, and which we ſuppoſe to have 


been prepared and put together the evening 
before, muſt be adapted and expeditiouſly 
luted ; the heat muſt be gradually raiſed, till 
nothing more comes over: the diſengage- 
ment and paſſage of gas through the water 
in the bottles, ſerve to direct the operator 
in managing the proceſs. If it be too rapid, 
the heat muſt be diminiſhed, leſt the- whole 
maſs in the retort ſhould ſwell up and paſs 
into the receiver; if on the contrary it be too 
ſlow, the fire muſt be raiſed, to prevent ab- 
ſorption: this valuable apparatus has there- 
fore the additional advantage of directing the 
operator to conduct his proceſs to the beſt 
ad vantage. . j 
The reſidue of this decompoſition conſiſts 
of vitriolated tartar, formed by the union of 
the vitriolic acid with the vegetable fixed 
alkali of the nitre. This reſidue is known 
by the name of ſal de duobus, or atcanum 
duplieatum. It is ufually in the form of a 
white femi-vitrified maſs, full of cavities, 
produced during its ſwelling up by the heat; 
and it is very acid, on acbount of the ex- 
ceſs of vitriolic acid made uſe of, which is 
alſo 


( 
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alſo the cauſe of its melting more eaſily, as 
we have obſerved in the hiſtory of vitriolated 
tartar. The ſtrong heat made uſe of, occa- 
ſions the nitrous acid to be very red and 
fuming; and as it is always vitiated with a 
certain quantity of vitriolic acid, it muſt be 
rectified by diſtilling it a ſecond time from 
one fourth of its weight of nittel. Very 
pure nitre muſt be uſed, in order to obtain 
nitrous acid, whoſe effects can bę relied on. 
The acid obtained from nitre of the ſecond 
boiling contains marine acid, and is a kind 
of aqua regia: diſtillation, properly ma- 
naged, will: ſeparate the marine acid, as 
Meſſ. De Laſſone and Cornett have ſhewn,* 

 Sedative ſalt decompoſes nitre by the aſ- 
stande of heat, and diſengages its acid in a 
conſiderable degree of concentration: this 
decompotition is produced by virtue of the 
fixity of the ſedative ſalt, as the academi- 
cians of Dijon think. It muſt, however, be 
attributed, no doubt, in part, to the affinity 
between ſedative ſalt, and the __ rms 
alkali of the nitrec 2: 1 

Nitre is of great uſe in the arts: it is he 
principal ingredient in gunpowder, which 
we ſhall ſpeak of under the article of ſul- 
phur. Burned with different proportions of 
tattar,. it forms the fabſtances ported fluxes, 


* Memoir of the Academy _ 1781, pages 653, 656. 
Wc 2 N Which 
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which are employed in the art of aſſaying, to 
fuſe and reduce metallic ſubſtances. 

It is frequently uſed in medicine as a fe- 
brifuge diuretic antiſeptic ſalt; it is ad- 
miniſtered in any convenient liquid, from 
ten or twelve grains, to the quantity of half 
a drachm or more; and it daily enn 
the moſt Wer effects. 


Species IV. Ron BOIDAT NITRE, 
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This perfect neutral ſalt, containing the 
nitrous acid and fixed mineral alkali, is like- 
wiſe called cubic, or quadrangular nitre: it 
is uſually formed in regular rhomboidal 
cryſtals, of conſiderable magnitude; and is 
therefore more properly called rhomboidal 
nitre. 

Its taſte is cooling, and rather more hitter 
than that of ordinary nitre. 

Fire decompoſes it ; but it decrepitates, 
and does not melt ſo eaſily as the common 
nitre ; but, like that ſalt, it gives out vital 
air at the ſame time that it becomes alkalized. 

It is ſlightly deliqueſcent when expoſed 
to air. 

It is more ſoluble in cold water than the 
common nitre, two parts of water, at the 
ordinary temperature of ſixty degrees, diſ- 
ſolving one part of the ſalt: it is ſcarcely 
more ſoluble in boiling water, and cannot 
therefore be had in | Regular cryſtals, but by 
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flow evaporation. When a clear ſolution of 
this ſalt is expoſed in a dry place, rhom- 
boidal cryſtals, upwards. of half an inch, 
and ſometimes an inch long, are obtained at 
the end of ſome months. This proceſs, in 
general, is the beſt for cryſtallizing ſuch 
falts as are equally ſoluble both in hot and 
cold water. OP ROY! BY 
Rhomboidal nitre detonates on coals, and 
cauſes the complete combuſtion of inflam- 
mable bodies; if it is heated, the detonation 
is ſomewhat leſs rapid than that of ordinary 
ares -- 1055 5 uke 
Siliceous earth combines with its baſe, 
and diſengages the nitrous acid; clay like- 
wiſe ſeparates the acid, and affords a reſidue 
in the form of frit, which is porous and opake 
when a ſtrong heat has been given. | 
Ponderous earth decompoſes this ſalt, and 
diſengages the mineral alkali. Magneſia and 
lime do not ſenſibly change it. | 5 
The vegetable fixed alkali has a ſtronger 
affinity with its acid than the mineral alkali; 
this decompoſition is very eaſily ſnewn. If 
a heated ſolution of rhomboidal nitre be di- 
vided into two parts, and cauſtic vegetable 
fixed alkali be added to one of them, it will 
afford priſmatic cryſtals during its cooling; 
but no cryſtals will be obſerved in the other 
part, becauſe rhomboidal nitre does not 
cryſtallize by mere cooling, without evapo- 
ration. | e > EIS 
The 
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The concentrated vitriolic acid, added to 
rhomboidal nitre, di ſengages the nitrous acid 
with efferveſcence. Spirit of nitre is ob- 
tained by diſtillation from the mixture; the 
other mineral acids have no more action on 
this ſalt than on common nitree. 
The neutral ſalts hitherto examined, name- 
ly, vitriolated tartar, Glauber's falt, and 
nitre, produce no effec whatever on cabic 
nitre: if theſe ſalts be diſſolved together in 
the ſame water, they cryſtallize ſeparately, 
' and each in its ordinary manner: the nitre, 
and Glauber's ſalt, by cooling; and the vi- 
triolated tartar and rhombic nitre, by eva- 
poration., All theſe. properties ſhew, that 
\ _ rhomboidal nitre differs from ordinary nitre, 
in its form, taſte, . deliqueſcence, ſolubility, 
cryſtallization by evaporation, and eſpecially 
its decompoſition by the vegetable alkali. 

Rhomboidal nitre has not yet been found 
in nature, but is always produced by art, 
according to one of the. five following me- 
thods: iſt, The direct union of the nitrous 
acid with the cauſtic mineral alkali. 2d, 
By decompoſing earthy, or ammoniacal me- 
tallic nitre by the ſame alkali. zd, By de- 
dompoſing marine ſalt by the addition of the 
nitrous acid. 4th, By decompofing Glau- 
ber's ſalt by the fuming nitrous acid. th, 
and laſtly, By decompofing nitrous metallic 
ſalts by marine ſalt ; in this caſe, in pro- 
3 as the marine acid unites withs and 
ſeparates 
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ſeparates the metal from the [nitrous acid; 
this laſt combines with the marine alkel 
and forms rhomboidal nitre, | 

Rhomboidal nitre may be applied oy us 
ſame uſes as ordinary nitre ; but as it does 
not produce all 'the effe&s af this laſt falt, 
(doubtleſs on account of its greater affinity 
with water) and likewiſe becauſe it is — 
a product of art, no uſe whatſoever has 
been made of it, neither have all the nee bg 
ments been made, which are neceſſary to 
afford a ar og of its ey EY 
ties. 


Species V. Fenz1Fuos SALT OP Srt.vivs, 


The febrifuge falt of Sylvius is formed by 
the union of the marine acid with the vege- 
table fixed alkali: it has been called” rege⸗ 
nerated marine ſalt, but improperly, as it 
differs from that ſalt in the nature of its 
baſe; its eryſtals are cubical, but almoſt 
always confuſed and irregular. Its taſte is 
alt, penetrating, bitter, and diſagreeable. 
In the fire, it decrepitates; that is to ſay, 
its cryſtals ſuddenly break, and fly in pieces, 
by the rarefaction of the water, which enters 
into their compoſition. | If the heat be then 
continued, and ſufficiently ſtrong, it melts, 
and is volatilized without decompoſition ; it 
may ſerve as a flux to earthy and metallic 


ſubſtances; its 1 uſe in theſe caſes 
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is, that the matters being covered with it, 
the action of the other fluxes is more con- 
fined, and the alterations, which the acceſs 
of air might produce, are prevented. 
The febrifuge ſalt of Sylvius is not much 
altered by expoſure to air; it, however, 
lightly deliqueſces. | | 
About three parts of cold water are re- 
quired to hold one part in ſolution ; hot 
water does not diſſolve a greater quantity; 
and therefore recourſe muſt be had to flow 
evaporation to obtain, cryſtals : it is one of 


the moſt difficult falts to be procured in 


cryſtals of a certain magnitude. 

Clay appears to diſcompoſe it in part; for 
marine acid is obtained by diſtillation of the 
febrifuge ſalt with the clays found in the 
vicinity of Paris. This operation affords, in 
fact, only a ſmall quantity of acid, and its 
reſult is far from being ſuch as is obſerved 
with nitre : ſand appears to have the ſame 
effect as clay on the ſalt of Sylvius. 
Ponderous earth ſeizes its acid, and ſepa- 


rates the alkali, according to Bergman. Mag- 


neſia and lime do not at all change it. 

The vitriolic and nitrous acids diſengage 
the marine acid with efferveſcence; and this 
phenomenon takes place more ſtrongly, in 
proportion as the febrifuge ſalt is _ 
| - Such 


* We have already obſerved, in treating of the decom- 
poſition of nitre by oil of vitriol, that the nitrous acid is 
diſengaged 
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Such as has been deprived of its water of 
cryſtallization by decrepitating, produces a 
very ſtrong efferveſcence, attended with 
much heat, by the addition of oil of vitriol. 
When theſe decompoſitions are made in re- 
torts, ſpirit of ſalt is retained in the receiver, 
and vitriolated tartar remains behind, pro- 
vided the operation be made with the vitri- 
olic acid; but if the nitrous acid be uſed, 
the receiver contains aqua regia, and nitre 
is found in the retort. The acid of borax, 
or ſedative falt, likewiſe decompoſes febri- 
fuge ſalt by diſtillation, and diſengages the 
marine acid. As all theſe operations may be 
performed with common falt, we ſhall de- 
ſeribe them more fully under that article. 
The cretaceous and ſparry acids have no 
action on febrifuge ſalt. 
Vitriolated tartar, common and rhom- 
boidal nitre, do not act on this ſalt; but 


diſengaged with a ſtrong efferveſcence. We here find the 
ſame phenomenon with the marine acid, the efferveſcence 
being conſiderably ſtronger with the febrifuge ſalt, becauſe 
its acid has a very ſtrong tendency to aſſume the gaſeous ſtate: 
This is the general cauſe of all en the nature and 
differences of which have not been well known till lately. 
It was formerly thought that they aroſe from the diſengage- 


ment of air; but it is now well known, that the ſubſtance 


diſengaged is not air, but may conſiſt of any ſubſtance ca- 
pable of aſſuming the aeriform aggregation; and for that 
reaſon we have obſerved, that the ebullition of water may 
be eſteemed a kind of efferveſcence. As this princ 


iple 
_ deſerves to be particularly attended to, we ſhall — — 


nally repeat the preſent obſervation, where it may appear 


neceſſary. Note of the Author, 


when 
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when diſſolved together in the ſame water, 
each cryſtallizes {A and in its uſual 
manner. 5 5 | 
Salt of Sylvius is found naturally, but 
never in conſiderable quantities; it is found 
in ſea- water, and the water of ſalt ſprings, 
and it exiſts; though rarely, in the places 
where nitre is found; it is likewiſe met with 
in the aſhes of vegetables, and in certain 
animal fluids: it may be artificially pro- 
duced, 1ſt, By direct combination of the 
marine acid with the vegetable alkali. ad, 
By decompoſing earthy, ammoniacal, and 
metallic falts by the ſame alkali. . zd, By 
decompoſing vitriolated tartar, or nitre, by 
means of the ſame acid, as Mr. Cornett has 
ſhewn. | 

This falt was formerly employed as an 


excellent febrifuge, but it does not poſſeſs 


this property, otherwiſe than in common 
with all bitter falts; vitriolated tartar and 
Glauber's ſalt are at preſent preferred to 
It. | | 
The febrifuge ſalt is not uſed in the arts; 
its diſagreeable bitterneſs prevents its being 
uſed. for culinary 1 arg its chemical 
properties agree with thoſe of common ſalt, 
excepting with reſpect to its bitter taſte, leſs 
degree of ſolubility, unchangeableneſs in the 
air, and lefs regular cryſtallization : for this 


reaſon we ſhall dwell no longer on its hiſ- 


Species 
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bp vi. Marine SALT. 


D ne or W ſalt is perfectly neu- 
tral, and is produced by the combination of 
the marine acid with the fixed mineral al- 


kali. 


This ſalt is more ann 3 in nature than 
any other; it is found in prodigious maſſes 
in the internal parts of the earth, in Calabria, 
in Hungary, in Moſcovy, and more eſpecially 
at Wieliczka in Poland, near Mount Crapax, 


where the mines are very large, and afford 


immenſe quantities of falt. This ſalt, when 
contained in the earth, is ſeldom cryſtallized 
in any regular figure ; it has various degrees 
of whiteneſs, and is often found coloured, 
in which ftate it is called ſal- gem, becauſe 
it often has the tranſparence of gems : ſeas 


Waters abound with this ſalt, as do likewiſe 
the waters of certain lakes and ſprings ; and 


from theſe it is obtained by one or other of 
the four following general proceſſes. _ 
Ihe firſt conſiſts in ſpontaneousevaporation 
by the heat of the ſun, as is practiſed in the 
ſouthern provinces of France. Trenches 
are made near the ſea- ſide, lined with e 

well rammed. Theſe are divided by low 
walls, into feveral compartments commu. 
nicating with each other; and the flood- 
tide fills them with water, where it is re- 
tained by a kind of fluice gates. Care is 
3 taken 
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taken that the quantity of water ſhall be of 
an inconſiderable depth, that it may be eaſily 
evaporated by the ſun. When a ſaline pel- 
licle-is formed, the workmen break it, and it 
falls to the bottom, which they continue to 
do as long as any water remains. The ſalt is 
then raked together, and laid in heaps to 
dry. This is mixed with every other 
which the ſea- waters contain, ſuch as Glau- 
ber's falt, Epſom ſalt, magneſian and calca- 
reous marine ſalts; it is likewiſe contaminat- 
ed by a portion of the clay, which forms the 
floor of the ſalt- pans; and laſtly, it contains 
iron, and mercury much divided ; the latter 
of which is eafily ſhewn, by leaving a maſs 
of gold for ſome time in the ſalt, which be- 
comes manifeſtly whitened. This very im- 
ure falt is known in France by the name 
of ſel de gabelle. x ED 
In the northern provinces of France com- 
mon falt is obtained by artificial evaporation, 
effected by means of heat. In Averanches they 
take thequickſandson which the ſea- water has 
depoſited its faline cryſtals ; theſe are waſhed 
with the ſmalleſt quantity of water ſufficient 
to diflolve the ſalt, and the water is then eva- 
porated to dryneſs in leaden boilers. The 
ſalt thus obtained, is whiter and more pure 


than that of the proceſs before deſcribed.“ 


* Mr. Guettard has given an accurate account of this 
proceſs in the Memoirs of the Royal Academy for the year 


+. 
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There are many ſalt ſprings in Lorrain 
and Franche-Comté; the water of theſe 
ſprings is charged with different quantities 
of this marine ſalt. At Montmorot, in the 
latter of theſe provinces, ſpontaneous evapo- 
ration is united to evaporation by heat: the 
water of the ſpring is pumped up into a 
large reſervoir, at the top of a building, or 
ſhed, beneath which are ſuſpended boards 
covered with little bundles of thorns: or 
bruſh-wood; on theſe the water falls through 
ſmall cocks, and becomes divided into mi- 
nute drops. The large ſurface of water thus 
expoſed to the air, which circulates quickly 

through theſe ſheds, cauſes an evaporation 

of nearly two-thirds. ' Selenite is depofited 
on the bruſh-wood ; and when the liquid, 
upon trial with a kind of hydrometer, is 
found charged with ſalt to a certain degree, 
it is conveyed into large iron boilers, ſup- 
ported by, bars of the ſame metal; theſe 
boilers are very large and ſhallow, and con- 
tain one hundred muids “* of ſalt water. A 
briſk heat is applied; and as ſoon as the wa- 
ter boils ſtrongly, it becomes troubled, and 
an ochreous earth is ſeparated, in the form 
of ſcum ; another ſalt, of difficult ſolubility, 
is next ſeparated, which is found to be ſe- 
lenite, mixed with a ſmall quantity of com- 
mon ſalt, Glauber's ſalt, and earthy marine 


| * The muid of wine contains 280 French pints. 
8 Vol. II. x G | falt, 


98 MARINE sALr. 


ſalt. The ſcum is received in little troughs of 
cloth, placed round the ſides of the boiler, into 
which it is thrown by the circulation of the 
boiling liquor. Theſe troughs are taken out 
and cleared, from time to time, and repeatedly 
put in again, till a large quantity of ſmall 
cubical cryſtals appear on the ſurface of the 
liquor. At this period, the | troughs are 
taken away intirely; the fire is diminiſhed, 
and the marine ſalt is taken out with ladles, 
in proportion as it cryſtallizes in ſufficient 
quantity; the evaporation is continued till 
no more cubical cryſtals. are afforded: - The 
cryſtals are larger, the ſlower the evapora- 
tion; and the remaining fluid, called mo- 
ther water, contains marine ſalts with earthy 
baſes“ ep ne 2dr 
Wallerius mentions a fourth proceſs uſed 
in the north to obtain ſalt from ſea water. 
This water is expoſed in trenches on the 
ſea ſhore, where it forms ſo thin a ſtratum, 
that the cold of the atmoſphere ſoon freezes 


A neutral ſalt is prepared at Montmorot, which is 
known by the name of Epſom ſalt of Lorrain, but it is 
nothing more than Glauber's falt, whoſe cryſtallization 
has been diſturbed : it may be diſtinguiſhed from the true 
Epſom ſalt by its effloreſcing in the air; whereas the Ep- 
ſom ſalt, fuch as we receive from England, is deliqueſcent. 
Note of the Author. 1 12 

The addition of a fixed alkali to the ſolution of Epſom 
ſalt, oceaſions a cloud, by the precipitation of the mag- 
neſia; but Glauber's ſalt, treated in the ſame manner, 


4 
— 


it; 
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it; but as the ice conſiſts of mere water, 
the unfrozen part, after the ice is taken out, 
is of courſe more concentrated, and may be 
duly evaporated with a leſs degree of heat. 
It is conveyed into leaden boilers, and eva- 
porated by fire. . | 
The cryſtals of marine ſalt, are very re- 
gular cubes; they adhere together by their 
edges, ſo as to form ſquare maſſes with a 
pyramidical cavity, having the appearance of 
ſteps within. Rouelle has obſerved and de- 
ſcribed this phenomenon very accurately in 
his Memoirs on Cryſtallization, and Berg- 
man has very ingeniouſly accounted for the 
fact. 4 | | a 
The taſte of marine ſalt is well known, 
and generally agreeable. | | 
This ſalt, when expoſed to a briſk heat, 
burſts and flies in pieces; a phenomenon 
which, as we have already obſerved, is pro- 
duced by the rarefaction of the water of 
cryſtallization : if the heat be continued, it 
melts after ignition, and being poured on a 
ſmooth ſtone, becomes a kind of mineral 
cryſtal; but it is not at all altered, for its ori- 
ginal form may be again reſtored by ſolution 
in water. Fire does not, therefore, decompoſe 
it; a very ſtrong heat volatilizes it without 
alteration. 9 : 
Marine falt, when pure, is not ſenſibly 
changed by expoſure to air; it rather be- 
comes dry than moiſt, and attracts humidity 
G 2 only 
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only in ſuch caſes as it contains marine falts 
with earthy baſes. | ; 

It is very ſoluble in water; no more than 
three parts of this fluid being required to 
diſſolve one of the ſalt. Three ounces and 
a half of water diſſolve one ounce of falt 
very completely; and it is not more ſo- 
luble in boiling than in cold water. Heat 
cCauſes the ſolution to be made ſomewhat 

more quickly. The cryſtals of this ſalt are 
obtained by-a very ſlow evaporation. The 
manner in which theſe cubical cryſtals form 
fquare and hollow pyramids, was obſerved 
by Mr. Rouelle to be as follows: When 
one cube is formed, its weight cauſes a de- 
preſſion of the ſurface of the water around 
it; a ſecond cube formed near the firſt is 
attracted by it, or falls into the cavity, and 
adheres to one of its ſides; the ſame thing 
happens with regard to the other ſides, and 
this ſucceſſive accretion muſt produce hol- 
low pyramids with their baſes uppermoſt, 
which, when arrived at a certain magnitude, 
fink by their own weight. 

' Marine falt appears to facilitate the fufion 
of glaſs ; it always occupies the upper parts 
- of the pots, and conſtitutes a great! part of 
the matter called glaſs gall. 

Common falt is uſed to vitrify the ſurface 
of certain kinds of pottery; this is done by 
throwing a certain quantity of this ſalt into 


the furnace, where it is volatilized, and ap- 
plies 
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plies itſelf to the ſurface of the pottery, oc» 
caſioning fuſion by its extreme heat. This 
is the kind of glaſing uſed in the making 
Engliſh pottery.“ 

Vitrifiable earth does not alter this falt, 
though it ſeems to haſten its fuſion. 

Pure clay has much leſs action on marine 
ſalt than on nitre, affording by diſtillation 
only a ſmall quantity of weak acid; the diſ- 
tillers of aqua fortis, it is true, obtain their 
ſpirit of ſalt in this manner, but they em- 
ploy the moſt impure ſalt, which contains 
much ſalt with an earthly baſe, and ne: | 
wiſe uſe a coloured and very impure, clay. | 

Ponderous earth decompoſes marine falt, 
as well as all the other alkaline ſalts; as the 
experiments of Bergman ſhew. Lime and 
magneſia produce no change in marine ſalt; 
but theſe two falino-terreſtrial ſubſtances 
combined with the cretaceous acid, may 
perhaps ſeparate its principles by the way of 
double affinity. 

The cauſtic vegetable fixed alkali decom- 
poles marine lalt, becauſe it has a ſtronger 


* The pottery here ſpoken of, is of the kind called ftone 
ware. It is not probable that the vitrification is produced 
by any extreme heat in the vapours of the ſalt, but that the 
kali of this laſt, uniting with the filiceous earth contained 
in the ware, compoſes a glaſs; part of the marine acid be- 
ing at the ſame time ſet at liberty. Hence the ſurface of 
this pottery is always rough, the argillaceons part of the 
ware not being equally corroded By the alkali, I ke glaze 
of queen's ware is chiefly lead. 
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affinity than the mineral alkali to its acid. 
A ſolution of marine ſalt, mixed with the 


_ cauſtic alkali of tartar, affords the febrifuge 


ſalt by evaporation, and the mother water 
contains the mineral alkali pure and diſen- 


gaged. 


Acids have a powerful action on marine 
falt. If oil of vitriol be poured on this ſalt, 
a very conſiderable inteſtine motion, attend- 
ed with a ſtrong heat, is produced; a violent 
efferveſcence* is perceived, which ariſes from 
the marine acid diſengaged in the form of 
gas, as is evident from the white vapour it 
forms with the water of the atmoſphere z 
and by its ſtrong ſmell, when the vapour is 


much diluted. If this operation be made 


with the pneumato-chemical apparatus,much 
marine acid gas is obtained, Glauber firſt 
obſerved, and accurately deſcribed the de- 
compoſition of marine falt by the vitriolic 
acid; whence the acid obtained in this me- 
thod has been called Glauber's ſpirit of alt ; 
it was by examining the reſidue of this ope- 
ration, that he diſcovered his fal admirabile. 
Moſt authors dire& in the diſtillation of 
ſpirit of ſalt to put decrepitated marine falt 
into a tubylated retort of ſtone ware, and to 
our the half of its weight of oil of vitriol 


through the tubulated part. Vapours of 
ſpirit of ſalt are plentifully diſengaged, which 


F Sce the note, page 94. 5 
paſs 
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paſs througWthe neck of the retort into' two 
receivers, the firſt having two necks, and 
the ſecond being applied to its external neck; 
a ſmall hole is drilled in this laſt receiver, 
that the vapours may eſcape, and the appa- 
ratus be prevented from burſting. In this 
operation, as well as-in the common method 
of diſtilling ſpirit of nitre, a large quantity of 
1 is loſt, which is diſſipated in 
the form of marine acid gas, through the hole 
in the receiver; at the ſame time that the cor- 
roſive vapours, which fill the laboratory, are 
very inconvenient, and noxious to the opera- 
tor. Mr. Baumè, to obviate part of theſe in- 
conveniencies, puts a quantity of water into 
the retort, which being volatilized in the re- 
ceiver, abſorbs a great quantity of the ma- 
rine acid gas. But as this gas riſes much 
ſooner than the water, the loſs is neverthe- 
leſs very conſiderable. Mr. Woulfe, by a 
method very different from that of Baume, 
procures the ſtrongeſt and moſt concentrated 
marine acid: inſtead of volatilizing the wa- 
ter after the vapours of marine acid, he 
cauſes the gas to paſs through that liquid, 
by means of the apparatus deſcribed at the 
article nit.... 
Eight ounces of diſtilled water are put 
into the collateral bottles, when a mixture of 
two pounds of marine ſalt, and one of vitri- 
olic acid, is uſed. The acid gas, conducted 
by the tubes, is diſſolved in the water of the 
n G 4 bottles; 
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heats 
the water almoſt to boiling; and x quan- 
tity of air abſorbed is nearly equal in weight 


bottles the combination of the gas 


to that of the water. When it is thus far 
charged, it diſſolves no more, and becomes 
cold; but the gas paſſing into the ſecond 
collateral bottles, unites with, and bene dhe 


water they contain. 


This ingenious ivocels, beſides the gene- 
ral advantages it produces, as mentioned in 
treating of the nitrous acid, has the advan- 
tage of affording the acid in a ſtate of great 
purity, conſiſting ſimply of the marine gas 
diſſolved in water. It is therefore very 
white, while that formerly obtained was al- 
ways of a citron colour; a circumſtance 
which has led chemiſts into the error of aſ- 
ſuming that character as diſtinctive of the 
acid; the portion of ſpirit of ſalt, which in 
this Aer? is condenſed in the receiver, is 
yellow, and contaminated by the foreign 
matters which riſe from the matters con- 


' tained in the retort, in the ſame manner as 


happens in the ancient proceſs. An addi- 
tional and moſt valuable advantage of this 
method is, that it accurately aſcertains the 
quantity of acid contained in marine ſalt, 
no portion thereof being loſt. 

The nitrous acid likewiſe decompoſes mas 
rine ſalt; but as it is itſelf volatile, it rifes; 
and unites with the acid of ſalt, forming the, 
mixture called aqua regia. Baron has diſ- 

| | covered 


MARINE. SALT. | 105 


covered, that ſedative ſalt . eg 1 
of marine ſalt, by the aſſiſtance of heat; the 
reſidue of this operation is very pure borax: 
the cretaceous and ſparry acids have no evi- 
dent action on marine falt. 

The neutral ſalts, hitherto deer do 
not act on marine ſalt: common nitre, rhom- 
boidal nitre, and febrifuge ſalt being diſ- 
ſolved in the ſame water as marine ſalt, each 
cryſtallizes as uſual; the marine ſalt is one 
of thoſe which cryſtallizes firſt, during the 
progreſs of the evaporation, and 1s mixed 
with a ſmall quantity of vitriolated tartar 
and febrifuged falt ; but the Glauber's falt 
and nitre remain longer in ſolution, and 
cryſtallize by cooling. - The mother water, 
from which marine ſalt has been obtained. in 
Lorrain, is conveyed while hot into caſks, 
where it is continually agitated during its 
cooling; by which means the Glauber's ſalt 
cryſtallizes confuſedly, in ſmall needles, re- 
ſembling the true Epſom ſalt. 5 

The uſes of marine ſalt are „ UT 
numerous; it is employed, 1ſt, In the glaz- 
ing of pottery. 2d, In glaſs-making, to 
render the glaſs whiter and clearer. 3d, In 
docimaſtic eſſays, either as a flux to facili- 
tate the precipitation of metals from the 
ſcoriæ, and to prevent their alteration by. the 
contact of the atmoſphere. 

Common falt is at preſent applied to an- 
other uſe, of more 8 than thoſe 
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106 MARINE SALT. 
we have mentioned; namely, to the ex- 
traction of the mineral alkali, or ſalt of 
Soda, which daily becomes more ſcarce, and 
is indiſpenſably neceſſary in many of the 
arts: ſeveral perſons in England poſſeſs this 
ſecret, and extract the alkali in the large 
way.“ Mr. Scheele has written a valuable 
diſſertation on this ſubject, which may be 
found in Crell's Chemical Journal. This 
chemiſt ſucceeded in obtaining the mineral 
fixed alkali, by ſimple maceration of common 
falt with litharge in the cold. There ap- 
ared to be many analogous proceſſes, in 
which other metallic calces may be uſed 


to anſwer the ſame purpoſe, two condi- 


tions only being premiſed, the one, that 
they contain cretaceous acid to act by way 
of double affinity, and the other, that'they 


form with the marine acid inſoluble ſalts, 


which may ſeparate from the alkaline lixi- 
vium. No metallic calx poſſeſſes theſe pro- 
perties in a more eminent degree than that 
of lead; but a ſufficient number of expe- 


riments relative to this buſineſs have not yet 


been publiſhed, to enable us to make uſeful 


] do not know that the mineral alkali is extracted ta 
advantage, or with ſufficient profit in England, from com- 
mon falt, though ſeveral attempts have been made for that 
rpoſe. Mr. Turner, under the ſanction of the King's 
etters patent, extracts it by means of litharge, in the dry 
way; but his profit ariſes chiefly from a yellow pigment, 
which is produced by the combination of the marine acid, 
and the calx of lead. T. 1 es 

| | inferences 
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inferences reſpecting the extraction of alkali 
from marine falt in the large way: we 
ſhall, however, again reſume this ſubje& 
when we ſpeak of lead. 
Marine falt is univerſally uſed as a ſea- 
ſoning for food; it facilitates digeſtion, by 
producing a commencement of the putrid 
alteration in the alimentary ſubſtances. 
For though it is well aſcertained, by the 
experiments of Pringle, M Bride, &c. 
that it retards putrefaction, and, like moſt 
ſaline matters, is a powerful antiſeptic . 
when added in conſiderable quantities to 
animal matters; yet it acts in a very different 
manner when mixed with thoſe ſubſtances 
in a ſmall doſe, fince it cauſes them to pu- 
trefy more quickly. This fact is proved, 
by the experiments of the author of Eſſays 
intended to ſerve as an hiſtory of putrefac- 
tion, and likewiſe by thoſe of Mr. Gar- 
dane. n e, 
Marine ſalt is not of leſs utility in medi- 
cine; it is put into the mouth, and em- 
ployed externally as a powerful ſtimulant in 
apoplectic or paralytic diſorders; and is in 
many caſes a good diſcuſſive. It is parti- 
cularly recommended by Ruſſel (de tabe 
glandulari) for lymphatic tumours, ariſin 
from a ſcrophulous diſpoſition of the anim 
ſyſtem. I have myſelf obſerved its happy 
effects in many diſorders of this nature. As 
the moſt impure marine falt is commonly 


uſed 
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uſed on thoſe occaſions, its effects muſt be 


partly attributed to the calcareous and mag- 
neſian marine ſalt it contains. | 


Species VII. Box ax.* 


Borax is a neutral falt, formed by the 
combination of the acid improperly called 
ſedative ſalt, with the marine alkali. | 

The hiſtory of this ſalt, which comes to 
us from the Eaſt Indies, is very uncertain : + 
it is not yet well known whether it be a na- 
tural or an artificial product: in fact, though 
the diſcovery of ſedative ſalt, diſſolved in the 
waters of certain lakes in Tuſcany, afford 
reaſon. to conclude that borax is a natural 
product, there are many fafts which we ſhall 


mention that ſeem to prove, that this ſalt 


may be intirely formed or produced by cer- 
tain proceſſes. And we may probably, in 
future, poſſeſs artificial methods of forming 
borax, in the ſame manner as we have arti- 
ficial nitre-beds in ſeveral parts of Europe. 


* Hitherto we have ſpoken, firſt, of ſuch marine ſalts 
as have the vegetable alkali for their baſe ; but with reſpect 
to ſalts, which contain the acid called ſedative ſalt, we are 
under the neceſſity of beginning by that which has the 
mineral alkali for its baſe, becauſe it is the only one we 
are well acquainted with, Note of the Author, 

+ It is dug out of the earth, in the kingdom of Thibet, 


in a cryſtalline form. See Kirwan's Mineralogy, page 
206. T. a N : 


Borax 


Borax is found in commerce in three dif- 
ferent ſtates; the firſt is crude borax, tin- 
cal, or chryſocolla, which comes from Per- 
Ha. It is in greeniſh maſſes, of a greaſy 
feel, or in opake cryſtals of an olive green, 
which are fix-fided priſms terminated by 
irregular. priſms. There are two varie- 
ties of theſe green cryſtals differing in mag- 
nitude : this falt is very impure by the 1. 
mixture of foreign matters. 

The ſecond ſpecies of borax is e by | 
the name of — of China. It is rather 
purer than the foregoing; in the form of 
ſmall plates or maſſes irregularly cryſtallized, 
of a dirty white. It appears to conſiſt of 
fragments of priſms and pyramids confound- 
ed together: without any ſymmetrical ar- 
rangement; a white powder is obſerved on 
the ſurface, which is ae to be of an 
argillaceous nature. 

The third ſpecies is the Dutch or carllicd 
borax. It is in the form of portions of 'tranſ- 
parent cryſtals of confiderable purity; pyra- 
mids with ſeveral facets may be recognized, 
the cryſtallization appearing to have been in- 
terrupted. This form ſhews to a certaint 
that the Dutch refine this ſalt by ſolution 
and cryſtallization. 

Laſtly, the Meſſrs. Ledguilliers, chemiſts 
in the Rue des Lombards, at Paris, prepare 
a purified borax, in no "INES inferer, to 


that 
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that of Holland, and perhaps even of greater 


purity. = 


. Beſides theſe four kinds of borax, an apo- 
thecary at Paris, Mr. La Pierre, has diſco- 
vered that it is continually formed in the 
ſoap ſuds and refuſe waters of the kitchen, 
which a certain individual preſerves in a 
kind of ditch, and from which at the end of 


certain time he obtains true borax in fine 


_ cryſtals. All that we can deduce from the 


known facts concerning its formation, is 
ſimply, that it is produced in ſtagnant waters, 


which contain fat matters. Some authors 


affirm, that it is produced by art in China; 


à mixture of greaſe, clay, and dung, is ſaid 


to be depoſited in a ditch, ſtratum ſuper 
ſtratum. This mixture is ſprinkled with 
water, and ſuffered to remain for ſome 
years, at the end of which time the maſs is 
Iixiviated, and affords crude borax by evapo- 


ration. Others have ſuppoſed that it is ob- 
tained from water, which filters through 


copper. mines. Mr. Baume poſitively af- 
firms, that the former of theſe: proceſſes 


ſucceeded very well with him. Chim, Exper. 


Tom. II. pag. 132. 
Purified borax has a very regular form; 


ijts cryſtals are ſix- ſided priſms, two of the 


ſides being commonly larger than the others 
terminated by triedral pyramids, Its cryſ- 
tallization is however ſubject to conſidera» 
ble varieties; its taſte is ſtyptic, and acts 
{trongly 
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+ + on the fibres of the tongue; and, 
like alkalis, it converts the ſyrup of violets | 
a green.* 4 | 
Borax expoſed to heat quickly melts, by 
means of its water of cryſtallization; it 
loſes this water gradually, ſwelling up, 
and conſiderably increaſing in magnitude, 
and is then in the form of a light porous and 
very friable maſs, diſtinguiſhed by the name 
of calcined. borax. This appearance ariſes 
from the eſcape of the vapours of water, 
which raiſe the half dried falt into the form 
of light pellicles, in which form they be- 
come dry, ſo as to leave cavities between 
each other. Calcined borax is not at all 
altered in its compoſition; nothing being 
driven off by the heat, but the water of cryſ- 
tallization, which is ſomewhat more than 
cps of its weight. Its original form 
be reſtored by ſolution in water and 
e but when calcined borax is 
more ſtrongly heated, it melts into the form 
of a tranſparent greeniſh glaſs, which tar- 
niſhes in the air, and is ſoluble in water. 
The nature of the borax is not at all changed 
by this fuſion; all its properties being re- 
ſtored by ſolution in water and alis 
tion. | 


_ 


*The kali i in borax is 4 and adi require | 
more than twice the quantity it has of ſedative falt for 
its complete ſaturation ; hence borax acts as an Alkali in 
ns caſes. I. | 5 

| | Air 
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Air produces no change in this ſalt, ex- 
cepting the depriving it of a part of its wa- 
ter of cryſtallization ; and by that means 
cauſing an effloreſcence on its ſurface. It 
ſeems that this effloreſcence is not always 
the fame in the different kinds of purified 
borax. The borax of China 3 
much leſs than that of Holland; and the 
borax purified at Paris ſtill leſs than either. 
This trifling difference doubtleſs. depends on 
the proceſſes made uſe of in its purification, 
the manner of cryſtallizing, and the quan- 
tity of water its cryſtals contain, accordingly 
as they have been recs with more or leſs 

rapidity. 

Borax is very ſoluble in water ; twelve parts 
of cold, or fix of boiling water, are required 
to diſſolve one of the falt ; its cryſtals may 
therefore be obtained by coolin g, but thefineſt 
and moſt regular are formed by ſuffering the 
cold ſaturated ſolution to evaporate ſponta- 
neouſly in the ordinary temperature of the 
atmoſphere. 

Borax ſerves as a flux to vitrifiable earths, 
with which it forms a good glaſs. It is em- 
ployed in making artificial provirus” ſtones, 
or falſe gems. — 4 

It vitrifies clay, but much leſs completely 
than ſiliceous earths; from this property it 
adheres to and glazes the inſide of; crucibles. 


The action of ponderous earth, and of pure 
magneſia, on borax, is not known. Mr, 
4 | Bergman, 
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Bergman, however, places theſe two fab- 


ſtances before the: alkalis in the . tenth co- 


lumn of his table of affinities; which im- 


plies that they are capable of. decompoſing . 


borax: but in his diſſertation he atfirms; 


that the affinities of ponderous earth and 
magneſia with the acid of borax are not yet 


accurately determined. . 


Lime has really a ſtronger affinity with 
the acid of borax than the fixed vegetable al- 
kali has; lime- water precipitates the ſolution 
of this ſalt; but in order to decompoſe it 
perfectly, it is neceſſary to boil quick-lime 
in a ſolution of borax; the precipitate which 
is then formed is an ee inſoluble ſaline 
compound of lime with the ſedative acid, 
and the cauſtic mineral alkali remains, diſ-, 


ſolved i in the water. 


The vegetable fixed alkali Fenn 
borax, as well as every other ſalt with baſe 
of mineral alkali: volatile an 1 not 
act upon it at all. 

Acids act — upon this Galt; if tlie 7 
vitriolic acid be gradually poured into a boil=. 
ing ſolution of borax, till the liquor con- 
tains a ſlight exceſs of acid, a very abundant 
precipitate, in the form of ſmall brilliant 
ſcales, is obtained by cooling. This mult 
be waſhed with diſtilled water, and dried: 
it is the ſedative falt. The liquid being 
evaporated; and cooled ſucceſſively for ſe> 
veral times, affords more ſedative ſalt; and 

Vor. II. it; „ 
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at laſt a Glauber's falt is obtained; by the-union 
of the mineral alkaline baſe of the borax to 
the vitriolic acid. 


The nitrous and marine acids decdwpoly 


borax i in the fame manner, becauſe of their 
ſtronger affinity to the mineral alkali; the 
. reſidues of theſe evaporations afford chom- 
boidal nitre and marine ſalt. The diſcovery 
of ſedative ſalt appears to have been made 
by Beccher, but it is commonly attributed 
to Homberg, who firſt accurately deſcribed 
a proceſs for obtaining it, in the Memoirs of 
the Royal Academy. The proceſs conſiſted 
in diſtilling a mixture of calcined vitriol of 


iron; borax, and water: he called the ſublim- 


ed falt, volatile narcotic falt of vitriol, on 
account of the firſt mentioned ' ingredient, 
which he ſuppoſed to contribute greatly to 
its formation. Louis Lemery, eldeſt ſon 
- the famous Nicholas, has made many 
periments with borax; and in the year 
SER, he obſerved, that ſedative ſalt may be 
obtained by means of the pure vitriolic, ni- 
trous and marine acids; but he always uſed 
the method of ſublimation. It is to Geoffroy 
the younger, that we are indebted for a com- 
plete analyſis of borax; in the year 1732, he 
obtained ſedative falt by evaporation and 
cryſtallization; and by examining the reſi- 
due of the proceſs, he ſhewed, that marine 
| an is one of the principles of borax, 
"The experiments of Baron, preſentet = 
the 
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the Academy i in the years 1745 and 1748, 
exhibit two important facts, in addition to 
thoſe before known. The firſt is, that ve- 

getable acids likewiſe decompoſe this ſalt; 
and the fecond is, that borax may be recom- 


oſed by uniting ſedative falt with marine 
alkali, by. which it is proved, that the acid 


exiſts ready formed in the ſalt, and that the 
other acids made uſe of in procuring it do 
not at all contribute to its formation. 

The ſparry acid, and even the cretaceous 
acid, though one of the weakeſt, are capable 
of decompoſing borax, and ſeparating the ſe- 
dative ſalt. This laſt readily unites with bo- 
rax, whoſe alkaline baſe requires for its perfect 
faturation ſomewhat more ſedative ſalt than 
is equal to the weight of the borax itſelf. 
Bergman even thinks that this falt is im- 
perfectly ſaturated, and that its alkaline pro- 
perties cannot be removed, but by this ad- 
dition of ſedative falt : the properties of 
borax, thus ſaturated, have not yr Been 
fully inquired into. 

Neutral ſalts, conſiſting of a fixed alkali 

united with the vitriolic, nitrous, or marine 
acids, have no action on borax. 
This falt, fuſed with combuſtible tiadery, 
as for example charcoal, acquires a reddiſh 
colour, bat the alteration it ſuſtains i is not 
well known. 

Borax is exceedingly uſeful in fevetal ma- 
nufactures; ; it is employed as an excellent 

H 2 flux 
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flux in the art of glaſs- making, as well as in 
aſſays. It is advantageouſly uſed in ſolder- 
ing, which it promotes by aſſiſting the fu- 
ſion of the ſolder, by ſoftening the ſurfaces 
of the metals, and by defending them from 
the contact of the air, by which they would 
otherwiſe be calcined. Borax was formerly 
much uſed in medicine, but it is at preſent 
intirely abandoned. 


Species VIII. VEGETABLE BORAX. 


Me give the name of vegetable borax to 
the combination of the ſedative falt or acid 
with the vegetable fixed alkali. It is well 
known, that theſe two ſaline ſubſtances are 
ſtrongly diſpoſed to unite, and that a neu- 
tral ſalt, analagous to borax, is produced in 
this operation; the. reſidue of nitre decom- 
poſed by ſedative falt is of this kind. Mr. 
Baume affirms, that this reſidue is a- white 
maſs, imperfectly melted, and that by ſolu- 
tion in water it affords a ſalt in ſmall cryſtals. 
Vegetable borax is therefore fuſible, ſoluble, 
and cryſtallizable. It is probable that the 
pure acids would decompoſe this ſalt, as 
well as common borax ; but nothing more is 
known concerning this ſalt, which has not 
been. ſcarcely at all examined. Baron was 
acquainted with the poſſibility of producing 
this ſalt, by the direct combination of ſeda- 
tive ſalt with falt of tartar: he has 8 5 

8 | mage 
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made a diſtinction between this and the bo- 
rax with baſe of mineraT alkali, bor. he ay 
nothing of its properties, n 


1 Fe, 


— 


pere IX. Srarry TARTA X. 


By this name, or by the names of fluor 
tartar, or tartareous fluor, we may diſtin- 
guiſh the combination of the ſparry acid 
with vegetable alkali. or tartar. This kind 
of neutral ſalt has hitherto been only ſlightly 
examined by Scheele and Boullanger. It is 
always in a gelatinous form, and never cryſ- 
tallizes. According to Scheele, it is aerid, 
cauſtic, and deliqueſcent, when dried and melt- 
ed: he compares it in this ſtate to the liquor 
of flints. It appears that the fire diſengages 
the ſparry acid, and that the ſiliceous earth, 
always taken up by this acid, melts into a 
ſoluble glaſs by means of the fixed alkali. 

Sparry tartar is very ſoluble in water, of 
which fluid it always retains fo large a quan- 
tity, as to render it incapable of kia the 
cryſtalline form. When well ſaturated, its 
ſolution produces no change in ſyrup of 
violets. 

The action of the quartzoſe, argillaceous, 
ponderous, and magnefian earths on this 
ſalt, are not known. 

According to Scheele and Bedding lime 
has 'a ſtronger affinity than the fixed vege- 
table alkali with the ſparry acid. Sparry 

| H 3 ' *tactar 
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tartar is immediately decompoſed by lime. 
water; the lime unites with the acid, and 
forms an inſoluble ſalt, which is the vitreous 
or fluor ſpar. We ſhall hereafter obſerve, 
thyt the neutral falts formed by the creta- 
cebus acids and fixed alkalis, are likewiſe 
decompoſed. by lime, We have alſo ſeen 
that borax is 3 by lime- water; 
the ſparry is not, therefore, the only acid 
which has a ſtronger affinity to this ſalino- 
terreſtrial ſubſtance than to fixed alkalis. 
Dil of vitriol decompoſes the ſparry tartar, 
and diſengages its acid, which, according to 
Mr. Boullanger, exhibits the white vapours 
and ſmell peculiar to marine acid. When this 
experiment is made, in a proper apparatus 
for diſtillation, the ſparry acid is collected 
in the ſame manner as the acids of nitre and 
marine ſalt are, by the addition of the oil 
of vitriol. 

The action of the nitrous and marine acids, 
as well as that of the neutral ſalts upon 
ſparry tartar, has not, that we know of, been 
examined into. 


This falt is not applied to any uſe. 


Species X. SPARRY' SODA, 


We uſe this name to denote the combi- 
nation of the ſparry acid with mineral al- 
kali; other chemiſts have called it fluor of 
ſoda, or fluorated ſoda. Like the preceding 

Galt, it has been very nat examined. Meſſ. 
: Scheele 


4 
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Scheele and Boullanger ſpeak of this com- 


bination, but their accounts do not agree. 

Scheele affirms, that the marine alkali, unit - 
ed to the ſparry acid, forms a jelly, reſembling 
ſparry tartar; Mr. Boullanger, on the con- 
trary, affirms, that this combination affords 
very ſmall, hard, brittle cryſtals,; in oblong 
ſquares, of a bitter and rather ſtyptic taſte. 
On hot coals it decrepitates, like marine 
ſalt; and it is ſcarcely ſoluble in water. 
Lime-water decompoſes this ſalt, in the 
ſame manner as it does ſparry tartar.” 

Oil of vitriol diſengages the acid with ef- 
ferveſcence and the production of white 
ſtrong- ſmelling vapours, reſembling thoſe of 
marine acid. 

This ſhort account ſhews, that ſparry ſo- 
da is not better known than the uy tar- 
tar. | 


Species XI, CRETActous' TARTAR. 


| | | 
The two perfect neutral falts, which re- 
main to be examined, are combinations of 
the cretaceous acid with fixed alkalis. | 
Theſe ſubſtances have never been ranked 
among neutral ſalts, though they are truly 
ſuch, as we ſhall ſhew. | 
By the name of cretaceous tartar, or chalk 
of tartar, we diſtinguiſh a neutral ſalt, pro- 
duced by the combination of the cretaceous 
acid with the fixed vegetable alkali, - Some 
4 modern 
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modern chemiſts diſtinguiſh it by the name 
of. mephitic tartar, aerated vegetable alkali, 
&c. This ſaline ſubſtance was not known 
to be a neutral ſalt, but was always taken 
for a pure alkali, till the time of Dr. Black. 
It was formerly called fixed ſalt of tartar, 
becauſe it is obtained by the incineration of 
tartar of wine. It was conſidered as an al- 
kali, becauſe it has ſome of the properties of 
thoſe ſalts; in fact, it reddens the ſyrup of 
violets; but borax and the vitriols have the 
ſame property; beſides which, it does not 
deſtroy or diminiſh the colour of violets, like 
the pure or cauſtic vegetable fixed *alkali. 
Borax likewiſe has an alkaline taſte. It was 
diſtinguiſhed from the alkali of Soda, by the 
property it was ſaid to have of ſtrongly at- 
tracting the humidity of the air, and its be- 
ing incapable of cryſtallization ; * but theſe 
two properties depend on the falt of tartar 
not being perfectly neutralized, as it con- 
tains a certain quantity of pure cauſtic ve- 
getable alkali, by reaſon. of which exceſs it 
is deliqueſcent, Cretaceous tartar is now 


* Bohnius reports, that having evaporated oil of tartar 
ſlowly, by a gentle heat, he obtained under a faline pel- 
liele, fine 3 which he preſerved for fix years with - 
out alteration, though expoſed to different temperatures. 
(Diſſert. Phyſico-Chim. 1666.) Mr. Montet, a cele- 
brated chemiſt of Montpelier, doubtleſs unacquainted with 
the diſcovery of Bohnius, likewiſe diſcovered a proceſs for 
cryſtallizing the fixed falt of tartar. Memoirs of the Aca- 
demy of Sciences, 1764, page 576. Note of the Author. 
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obtained very cryſtallizable, and which rather 
effloreſces than attracts the humidity of the 
air. The Duc de Chaulne, who has made 
many experiments relating to this 1 
prepares the ſalt, by expoſing the fixed alkali 
in a place filled with the cretaceous gas; as 
for example, the upper part of a vat of beer 
in a ſtate of fermentation. The alkali be- 
comes ſaturated with the cretaceous acid, and 
cryſtallizes regularly in quadrangular . 
terminated by very ſhort four-ſided pyra- 
M . | | 

The taſte of cretaceous tartar is urinous, 
but much leſs ſtrong than that of the cauſtic 
vegetable alkali, as it may be employed in me- 
dicine in a doſe of ſeveral grains. This neu- 
tral ſalt melts readily in the fire, and quickly 
becomes alkalized; if it be diſtilled in a pneu- 
mato- chemical apparatus, water and creta- 
ceous acid are obtained, and the alkali re- 
mains fixed in an irregular maſs, together 
with a ſmall portion of the cretaceous acid, 
which cannot but with the greateſt diffi- 
culty be expelled. According to the analyſis 
of Bergman, cretaceous tartar, ſaturated with 
acid, and in perfect cryſtals, which he calls 
acrated vegetable alkali, contains, in the cen- 
tenary, twenty parts of cretaceous acid, 
forty-eight of pure alkali, and thirty-two 
of water. But it muſt be obſerved, that cre- 
taceous ſalts appear to bt more particularly 
ſuſceptible of variation, with reſpect to the 

4 | doſes. 
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doſes of acid they may contain... However, 
as the ſalt we now ſpeak of never cryſtallizes 
regularly but when it is perfectly ET 
the calculation of Bergman may be eſteemed 
accurate. F | 
Cretaceous tartar, when well cryſtallized, 
is not altered in any reſpect by expoſure. to 
air. As it may be of great utility in many 
experiments to have, this falt ſufficiently 
pure to poſſeſs this property of withſtanding 
the effects of the air, we think it neceſſary to 
obſerve, that it may be conveniently pre- 
pared by the method of the Duc de Chaulne, 
already mentioned; that is to ſay, by ex- 
poſure of a ſolution of very pure ſalt of 
tartar to the cretaceous acid in the upper 
art of fermenting veſſels. _ bo 
This falt diſſolves in four parts of cold 
water, and requires rather leſs hot water 
for the ſame purpoſe. During the time of ſo- 
lution cold is produced. This laſt proper- 
ty, which diſtinguiſhes the neutral from the 
fimple ſalts, is ſufficiently characteriſtic of 
the difference between cretaceous tartar and 
the pure or cauſtic vegetable fixed alkali, 
It cryſtallizes by evaporation and cooling: 
if its ſolution be too concentrated, it takes 
the form of an irregular maſs, a circum- 
ſtance which often happens in laboratories. 
Like the pure vegetable fixed alkali, it 
may be uſed as a flux for vitrifiable earths, 
becauſe the action of the fire diſſipates the 
Cretaceous 
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cretaceous acid; if a mixture of ſand with 
this ſalt be ſtrongly heated in a crucible, a 
conſiderable efferveſcence will be obſerved 
at the inſtant of vitrification, a phenomenon 
which proves that filiceousearth cannot com- 
bine with the alkali while ſaturated with the 
cretaceous acid. This efferveſcence is fo 
conſtant, that it is aſſumed as a characteriſtic 
of ſiliceous earth by Bergman, in his trea- 
tiſe on the blow-pipe, who directs its fu» 
fion with ſalt of tartar for the purpoſe of 
obſerving this character. 

Clay has no action on the cretaceous tary 
tar, which reduces this earth, by fuſion, into 
a vitreous frit, though rather more diffi- 
cultly than the pure vegetable fixed alkali, 
Ponderous earth deprives this ſalt of the fix- 
ed air it contains. 

Lime likewiſe decompoſes it, by virtue 
of its greater affinity than that of vegetable 
fixed alkali with the cretaceous acid: if 
lime-water be poured into a ſolution of cre- 
taceous tartar, a ſalt ſcarcely ſoluble is form- 
ed, by the union of the lime with the cre- 
taceous acid, which falls down, and the 
pure of cauſtic alkali remains diſſolved in 
the fluid; this decompoſition is uſed in 
pharmacy to prepare the lapis cauſticus, 
which conſiſts of the fixed alkali, deprived 
of cretaceous acid by means of lime. Mo- 
dern diſcoveries have ſhewn, that the pro- 
ceſs of 3 adopted in many pharma- 

copeias, 
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copeias, is very defective. Tt conſiſted in 
mixing two pounds of crude alkali, * with 
one pound of quick-lime, to which fixteen 

ounds of water were added ; this being 
filtered and eyaporated in a copper veſſel, 
afforded a refidue, which was melted in a 
crucible, and poured out on a ſmooth ſtone, 
In this operation, an impure and ſcarcely 
cauſtic alkali, charged likewiſe with copper, 
is obtained. | os 
Bucquet, aware of theſe inconveniencies, 
directs the proceſs to be made, in a more 
expenſive and leſs expeditious way, but 
with much more certainty in the procuring 
a very pure vegetable alkali, ſo neceſſary to be 
had in chemical experiments, Two pounds 
of good quick- lime is moiſtened with a ſmall 
quantity of water, to cauſe it to fall into 
powder; one pound of fixed ſalt of tartar is 
added, together with a ſufficient quantity of 
water to form a paſte; when the whole is 

rown cold, fixteen pints of water are add- 
ed, and the mixture is placed on a paper, 
ſupported by a piece of linen. About twelve 
pounds of a clear liquor paſs through, and 
the reſidue is waſhed with four pints of boil- 
ing water, to carry off the whole of the al- 


* Or cendres gravelees. Theſe are the aſhes afforded. 
by the combuſtion of the marc or huſks of grapes, and 
the dregs of wine. They contain much vegetable alkali, 
or cretaceous tartar, together with ſome vitriolated tartar. 
Note of the Author, Whack: . C7 
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kali. This liquor does not efferveſce with 
acids; but the beſt teſt of its perfect cauſti- 
city is, its not occaſioning a cloud in lime- 
water, which it will do, if it contain the 
ſmalleſt quantity of cretaceous acid. The 
liquid is not, however, ſufficiently pure to 
ſtand this teſt, and muſt. be again treated 
with two additional pounds of quick-lime, 
to bring it to that degree of perfection which 
is deſirable for nice experiments. If the 
alkali be obtained from this liquid, by eva- 
poration. in open veſſels, it ſeizes, the cre- 
taceous acid contained in the atmoſphere ; it 
muſt therefore be evaporated to dryneſs in a 
retort when the ſolid form is wanted. This 
tedious operation is not neceſſary in making 
the lapis cauſticus, which will anſwer its 
intention, provided it contain a ſufficient 
quantity of cauſtic alkali to corrode the ſkin; 
but as the accurate experiments of modern 
chemiſtry require the dry cauſtic vegetable 
fixed alkali in a ſtate of purity, it is proper to 
obſerve, that the evaporation of the cauſtic 
alkaline lixivium ought to be made in cloſed 
veſſels, and that this evaporation requires the 
fire to be carefully managed towards the 
end, on account of the great denſity the 
liquid acquires. The fixed alkali obtained 
by this proceſs ought to be exceeding white, 
to make no efferveſcence with acids, and to 
produce no precipitation when added to 
Herr. 
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Magneſia produces no effect on cretaceous 
tartar, becauſe the vegetable fixed alkali has 
a ſtronger affinity to the acid it is combined 
with. EE 
The vitriolic, nitrous, marine, and ſparry 


acids, decompoſe cretaceous tartar, by unit- 


ing with the fixed alkali, and ſeparating the 
cretaceous acid, which is diſengaged. with 
efferveſcetice. This acid, in the gaſeous ſtate, 


may be collected over water and mercury; 


it is known by the four following charac- 
ters: it is heavier than the air of the atmo- 
ſphere, extinguiſhes flame, reddens turn- 
ſole, and precipitates lime-water. 
The acid of borax does not ſeparate the 
cretaceous acid from this ſalt in the cold, 
but very eaſily produces that effect when 
heated. 8 41 e 
The neutral ſalts hitherto examined have 
no action on cretaceous tartar. This ſalt is 
very abundantly found in nature: it exiſts 


ready formed in vegetables, and is obtained 


by the incineration of theſe organic bodies, 
as we ſhall more particularly deſcribe in our 
account of the vegetable kingdom. It is 
obtained more particularly from burned tar- 
tar, and is likewiſe prepared by the deto- 
nation of nitre. | | 
The uſes of cretaceous tartar in the arts 
are many; it is employed in medicine as a 


very active ſolvent; in obſtructions of the 


meſentery and the urinary paſſages, it is not 
7 adminiſtered 
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adminiſtered but in ſmall Wet together 
with ſome ſubſtance WIN: may moderate 
its action. 


Species XII. CrETACEous SODA, OR 
: NATRUM. _ 


This vena ſalt, like hl foregiclt g., was 
till lately conſidered. as an alkali, though it 
is a combination of the mineral fixed alkali 
with cretaceous acid: it may be diſtin- 
guiſhed by its ancient name, natrum. Tt is 
commonly called falt of Soda, becauſe it is 
obtained in a conſiderable degree of purity, 
and well cryſtallized 7 evaporating à lixi- 
vium of Soda. The diſtinction made be- 
tween the vegetable fixed alkali and the ma- 
rine alkali, founded on the property of the 
latter to cryſtallize and fall into effloreſcence, 
ariſes merely from its being ſaturated with 
cretaceous acid in its ordinary ſtate. 
Cretaceous ſoda has an alkaline taſte, and 
renders the ſyrup of violets green, though 
this does not alter its colour ſo much as the 
cauſtic mineral alkali does; its taſte is uri- 
nous, but neither ſo burning nor ſo cauſtic 
as that of the ſame alkali in a ſtate of Pu- 
ri 

bis ſalt is commonly found purer than 

| cretaceous tartar, becauſe its property of 
cryſtallizing has long been known; this 
property, as We have before obſerved, is a 
general 
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general criterion to diſtinguiſh nt from 
ſimple ſalts. 
Cretaceous ſoda, | or natrum, haſtily cryſ- 


| tallized, appears to be formed of rhomboi- 


dal laminz, obliquely applied on each other, 
after the manner of tiles. When it is lowly 
cryſtallized, it takes the form of rhombic 
octahedrons, whoſe pyramids are truncated 
very. near their baſe, or decahedral ſolids, 
with two acute and two obtuſe angles. 

I This falt is more fuſible than cretaceous 
tartar, and is for that reaſon preferred by 
glaſs-makers ; it loſes the greateſt part of 
its: acid by the. action of heat, but always 
retains a part. Bergman, by an accurate 
analyſis, found that one hundred parts of 
cretaceous ſoda, which he calls aerated mi- 
neral alkali, contain ſixteen parts of cretace= 
ous acid, twenty. parts of pure alkali, and 
ſixt -four parts of water, ſo that the mineral 
kali requires a larger portion of that acid 


for its ſaturation than the vegetable alkali, 


and retains twice the quantity of water; its 
more regular cryſtallization, and its property 
of effloreſcing, ſeem to depend on this por- 
tion of water. 

Cretaceous ſoda is more ſoluble than cre- 


taceous tartar, as it requires only twice .its 
weight of cold water, or half that quantity 


of boiling water, to hold it in ſolution. It 


cryſtallizes by cooling; but ſpontaneous eva- 


poration affords more regular cryſtals, Cre- 
taceous 
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tacedus ſoda expoſed to the air, readily falls 
into powder by the loſs of its water of cryſ- 
tallization; it is not, however, altered by 
this effloreſcence, but recovers its original 
form by ſolution in water and cryſtalliza- 
K N Eo Ig 5 ö 
The fuſion of vitrifiable earths is greatly 


facilitated by this ſalt, and the glaſs it forms - - 


is more durable than that into which the 
cretaceous tartar enters; which is a ſecond 
reaſon for preferring it in the glaſs manufac- 
tories. The ſame diſengagement of the cre- 
taceous acid from this ſalt, when fuſed with 
ſand, as was obſerved to take place in cre- 
taceous tartar, is alſo. found to take place 
with this. It has no more action on clay than 
the laſt mentioned falt. 11 1+ 
Ponderous earth, lime, and its aqueous 
ſolution, decompoſe cretaceous. tartar, and 
diſengage the cauſtic mineral alkali. When 
a ſolution of this ſalt is added to lime-water, 
a precipitate of chalk falls down, which is 
not obſerved when the cauſtic alkali is uſed. 
The cauſtic mineral alkali may be obtained 
for exa& or minute chemical purpoſes by the 
ſame proceſs with this ſalt, as we have before 
directed to be made for the preparation of the 
lapis cauſticus with cretaceous tartar. 
Natrum is alſo decompoſed by the vitrio- 
lic, nitrous, and marine acids, and the creta- 
ceous gas may be collected over water or mer- 
CUry, : Yee . 
. 1 This 
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This ſalt is found ready formed on the ſur- 
face of the earth in Egypt, and elſewhere. 
It is likewiſe found in the aſhes of marine 
plants, but not ſaturated with acid. To render 
it perfectly neutral, it may be directly com- 
bined with the cretaceous acid, either by 
agitating it over liquors in fermentation, or 
by receiving the cretaceous acid diſengaged 
from chalk, by ſpirit of vitriol, into its ſolu- 
tion. The impregnation of a ſolution of 
ſoda poured into a veſſel covered with a wet 
bladder, produces a vacuum, as has: been 
obſerved in ſpeaking of the cretaceous acid. 

The ſoda, or natrum, may alſo be diſen- 
gaged by decompoſing marine ſalt by the 
medium of litharge.+ This calx of lead, 
containing the cretaceous acid, acts by dou- 
ble affinity : 1ſt, That of the lead with the 
marine acid, which forms a falt nearly inſo- 
luble, called plumbum corneum. 2d, That 
of the cretaceous acid, with the mineral al- 
kali, which is therefore obtained under the 
form of ctetaceous ſoda, To decompoſe the 
marine ſalt in this way, nothing more is re- 
quired, than to leave the litharge with the 
ſalt, and a ſmall quantity of water, to mace- 
rate at the temperature of about 70 degrees. 
The decompoſition is gradually effected, and 
at the end of three or four days, the liquor 


* Vol. II. page 8. 
+ Vol. II. page 106, 


that 
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that floats above a kind of magna, is found 
to contain cretaceous mineral alkali. The 
ſalt may be obtained from the decanted li- 
quor by evaporation. Such is the general 
reſult of Scheele's diſcoveries relating to the 
decompoſition of marine falt ; but I muſt 
not conceal, that the decompoſition has not 
ſucceeded fo well in my attempts, which 
were made at ſeveral different times with the 
quantity of a pound of ſalt, from which TI 
obtained no more than a few particles of falt 
of ſoda. | {7-24 IR | 
Cretaceous ſoda may be employed for the 
ſame uſes as cretaceous tartar ; and as it is 
much more valuable in the manufactories of 
glaſs, ſoap, &c. an effectual method of ob= 
taining it from marine ſalt would be a valu- 
able acquiſition to ſociety. 1 1 


8 | " o 
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Genvs. IT. Imperfect Neutral Salts, with 
Baſe of Volatile Alkali, or Ammoniacal 
_ Salts, & | | 


A Mmoniacal falts are formed by the 
combination of the volatile alkali with _ 
an acid; their taſte is in general urinous, 
and they are all more or leſs volatile, and 

I 2 more 
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more eaſily decompoſed than the perfect neu- 
tral ſalts. We are acquainted with fix ſpe- 
cies ; ammoniacal vitriol, ammoniacal nitre, 
ammoniacal marine ſalt, or fal-ammoniac pro- 
perly ſo called, ammoniacal borax, ammo- 
niacal ſpar, and ammoniacal chalk, 


Species I. AMMoNIACAL VITRIOL. 


Ammoniacal vitriol, or vitriolic fal-ammo- 
. niac, is the reſult of a ſaturated combination 
of the vitriolic acid with the volatile alkali; 
it has been called Glauber's ſecret fal-ammo- 
niac, becauſe it was diſcovered by that che- 
miſt. * | $1 | R 
When very pure, it has the form of needles, 
which, on careful examination, are found 
to be flattened priſms of fix fides, two of 
which are very broad, terminated. by ſix- 
ſided pyramids irregularly formed; but the 
whole figure of the cryſtallization is ſubject 
to conſiderable varieties. This falt is ſome- 
times in the form of quadrangular priſms, 
and I have often obtained it in very thin 

ſquare plates. | 
Its taſte is bitter and urinous; it is light, 
and very friable. As it contains much wa- 
ter, it quickly melts. with a low heat, after 
which it gradually becomes dry. In this 
ſtate it melts ſoon after the red heat, and 
does not ſublime, according to Bucquet; 
but Baumè aſſerts that it a 
have 
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I have obſerved, in repeating this experi- 
ment, that a portion of the ſalt ſublimes, 
the reſt remaining fixed in the veſſel. Buc- 


quet, doubtleſs, means to ſpeak of this laſt. 


Ammoniacal vitriol is ſcarcely changed 
by expoſure to air; it does not effloreſce 
like Glauber ſalt, but, on the contrary, 
* attracts the humidity of the air. 

It is very ſoluble in water; two parts of 
cold or one of hot water, being ſufficient 
to hond d it in ſolution: it cryſtallizes by cool- 
ing; but the fineſt cryſtals are obtained by 
ſpontaneous evaporation. It likewiſe unites 
with ice, which it melts, producing at the 
ſame time an exceſſive degree of cold. It 


does not act on earths, nor on magnefia ; 
though this laſt ſeems to decompoſe it after 


a length of time, as Bergman obſerves. 
Since ponderous earth and pure fixed al- 
kalis diſengage the volatile alkali, if creta- 
ceous tartar or natrum be diſtilled with vi- 
triolic ſal- ammoniac, a double decompoſition 
and combination take place. The vitriolic 
acid unites with the fixed alkali, and forms 


either vitriolated tartar or Glauber's falt. The 


cretaceous acid, at the ſame time, being vo- 
latilized, together with the alkaline gas, 
both unite and form a peculiar ammoniacal 


ſalt, which cryſtallizes in the recipient. We 


ſhall ſpeak more fully on this ſubject 1 in the 
hiſtory of fal-ammoniac. - | 
The nitrous and marine acids parat the 
3 vitriolic 
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vitriolic acid of the ammoniacal vitriol, in 
the ſame manner as from vitriolated tartar. 
It has not hitherto been found in nature; 
yet we find in the ee mort Ir e of Ro- 

me de Liſle, 1772, page 57. that, accord 
ing to Mr. Sage, the native ſal- ammoniac of 
volcanos is of this kind, It is artificially 
produced by the dire& combination of the 
vitriclic acid, and volatile alkali ; or by de- 
compoſing vitriolic, earthy or metallic ſalts, 
by means of volatile alkali ; or laſtly, by the 
decompoſition of nitrous, marine, and creta- 
ceous ammoniacal falts by the vitriolic acid. 
Ammoniacal vitriol is of no uſe, though 


Glauber recommends it ſtrongly, for metal- 
lurgic operations. | 1 


Species II. AMMONIACAL NI TRT. 


Ammoniacal nitre, or nitrous ammoniacal 
falt, is alſo a production of art, prepared by 
the direct combination of the nitrous acid 
with the volatile alkali; its cryſtals. are 
priſms, whoſe figure has not been accurately 
deſcribed. Rome de Liſle affirms, that it 
cryſtallizes in fine needles, reſembling thoſe 
of vitriolated tartar ; but they are in fact 
very long and ſtriated, and reſemble com- 
mon nitre more than vitriolated tartar. 
Its taſte is bitter, penetrating, and uri- 
nous. It is friable like ammoniacal vi- 
triol. When expoſed to the action of fire it 
| | liquifies, 
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liquifies, gives out aqueous vapours, becomes 
dry, and, long before the red heat, detonates 
alone without the contact of any inflamma- 
ble matter, and even in a cloſe veſſel. In 
the firſt edition of this work we obſerved, 
that this ſingular property appeared to de- 
pend on the volatile alkali, becauſe alka- 
line gas ſeems to be in ſome degree combuſ- 
tible, and becauſe it auginents the flame of 
candles before it extinguiſhes them. Mr. 
Berthollet having expoſed ammoniacal nitre 

to the action of heat in a pneumato- chemi- 
cal and diſtillatory apparatus, and having ob- 
ſerved the phenomena of this operation more 
carefully than had been done before, re- 
marks, that it is not a true detonation which 
takes place, but a ſudden and inſtantaneous 
decompoſition, in which part of the volatile 
alkali is entirely deſtroyed. The water obtain- 
ed in the receiver contains a ſmall part of the 
nitrous acid diſengaged in proportion to the. 
quantity of volatile alkali decompoſed ; and 
the latter gives out phlogiſticated air or at- 
moſpheric mephitis. The liquid product of 
this operation being weighed, a greater quan- 
tity of water is found than exiſted in the 
ammoniacal nitre; and Mr. Berthollet thinks 
that this ſuperabundant water 1s formed'by 
the union of the inflammable gas, which is 
one of the principles of the volatile alkali, 
with the vital air of the nitrous acid. The 
atmoſpheric mephitis, or other principle of 
20 the 
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the volatile alkali, which is ſix times more 
in quantity than the inflammable gas, is diſ- 
engaged and collected under the veſſels of the 
pneumatic apparatus. 

Nothing can be ſaid reſpecting the fuſibi- 
lity and volatility of this ſalt, as its ſudden 
decompoſition is effected before the period 
at which thoſe events uſually take place. 

It lightly attracts the humidity of the air, 
which agglutinates its epitals, and forms it 
into clots or balls. 

It is very ſoluble in water; unites with, 
and melts ice, producing a conſiderable de- 
gree of cold, Half its weight of hot water 
is required to diſſolve it, and a ſomewhat 
greater of cold; it cryſtallizes irregularly by 
cooling, but the moſt perfect cryſtals are 
obtained by ſpontaneous evaporation. -/ 

Ammonaacal nitre is decompoſed by pon- 
derous earth, lime, and fixed alkalis. The 
alkaline gas ſeparated by theſe cauſtic ſub- 
ſtances being very volatile and expanſible, 
the decompoſition of ammoniacal nitre, as 
well as of other falts of this kind, is pfactica- 
ble in the cold, and may he effected by tritu- 
rating this Galt with lime; but when the 
decompoſition is intended to be made in 
cloſe veſſels, by means of fire, the heat muſt 
be very carefully regulated, to avoid ſpon- 
taneous combuſtion. 

The vitriolic acid diſengages ſpirit of nitre 
from this falt with efferveſcence, and forms 

| ammoniacal 
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ammoniacal vitriol, or the ſecret. ſalt of 


Glauber, with its baſe. 

Cretaceous tartar, and cretaceous ſoda, de» 
compoſe it by double affinity, and in the 
operation a concrete volatile alkali 1 is ſub- 
limed, which we ſhall examine auger the 
name of ammoniacal chalk. | 

The ammoniacal nitrous falt is not applied 
to any uſe. 1 4 | 


Species III. 22 AMMONTAe. 


Sal- ammoniĩac is a combination of the ma- 


rine acid with the volatile alkali. The an- 


cients diſtinguiſhed it by this name, becauſe 
they received it from that part of Lybia, in 
which the temple of Jupiter Ammon was 
ſituated. 

Sal ammoniac is found native in the vi- 
cinity of burning mountains, where it has 
the form of an effloreſcence, or groups of 
needles, either ſeparate or together, uſuallz 
of a yellow or red colour, and mixed wit 


arſenic and orpiment. This is not uſed, the 
factitious ſort prepared in the large way be- 


ing the only ſort met with in commerce. 
The true origin of this ſalt was not known 


till the commencement of the preſent cen- 
tury, though the ſalt itſelf has been uſed 


from time immemorial. By a letter of 
Mr. Lemere, conſul at Cairo, in the year 


770, we became acquainted with the art 
of 
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quantities than in Egypt, from which it dif- 
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' of obtaining fat ammoniac from the ſoot 


of camels dung, which is burned at Cairo 
inſtead of wood. This ſoot is put into 
large round bottles, a foot and a half in 


diameter, terminated by a neck two inches 


high, which is filled to within four inches 
of the neck.; each bottle contains about 
forty pounds of this ſoot, and affords nearly 
fix pounds of the falt. Theſe veſſels are 
placed on a furnace, ſo formed, that the neck 
only is expoſed to the air; a fire is made 
with camels dung, and continued for three 
days and three nights; and the falt ſublimes 
on the ſecond and third day. The bottles are 


then broken, and the loaves of ſal ammo- 


Niac are taken out; theſe loaves, which we 
receive in the form they obtain from the 


ſubliming veſſels, are convex and unequal, 


having a protuberance on one fide formed from 


the neck of the ſubliming veſſel. The in- 


ferior as well as the ſuperior ſurface is ſoiled 


by a kind of ſoot. | | 
Pomet has deſcribed a kind of fal ammo- 


niac in loaves fimilar to thoſe of ſugar, with 


the point cut off, which is imported by the 
way of Holland. Geoffroy, who firſt, diſco- 


vered in France the materials of this falt, 


and conjectured the proceſs employed for its 
preparation, diſcovered likewiſe, that this 
ſecond kind of fal ammoniac is made in the 
Indies, where it 1s prepared in much larger 


fers 
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fers only in its form, being likewiſe ſub- 
limed. Theſe loaves of: fourteen or fifteen 
unds each, are hollow at their baſe, and 
formed of three different layers. The cone 
is truncated, becauſe the point, conſiſting 
of impure matter, has been cut off, © 


Mr. Baume has eſtabliſhed a manufacture 
of ſal ammoniac in the neighbourhood of 
Paris, where this ſalt is entirely compoſed 
by a different proceſs from that of the Egyp- 
tians, who only extracted it. Mr. Baume's 
falt is much purer than the Egyptian.“ 
Ihe taſte of ſal ammoniac is penetrating, 
acrid, and urinous. The form of its cryſ- 
tals is a long hexahedral pyramid; the fea- 
thered form conſiſts of a number of theſe 
pyramids joined together under various an- 
gles. Rome de Liſle thinks that the cryſtals 


* gal ammoniac is now made in large quantities in Bri- 
tain. The volatile alkali is obtained in an impure liquid 
ſtate from ſoot or bones, or any other fubſiance that af- 
fords it; to this the vitriolic acid 1s added: and the vitriolic 
ammoniac thus produced, is decompoſed by common ſalt by 
double affinity; the vitriolic acid combining with the mine- 
ral alkali, and the marine acid with the volatile alkali. The 
liquor therefore contains Glauber's falt and fal ammoni 
which are ſeparated by cryſtallization ; and the fal ammo- 
niac is ſublimed into cakes for ſale. The cheapneſs of the 
vitriolic acid, and of common falt, is the cauſe why they 
are made uſe of inſtead of the marine acid, with which the 
ſal ammoniac might have been directly formed. | 
Lord Dundonald extracts volatile alkali from pit coal; 
but whether it can be afforded cheaper for the general pur- 
pw of commerce than that of the above proceſs, is not, I 
believe, yet aſcertained, 'T, I 
of 
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of fal ammoniac are octahedrons joined to- 
ether. Cubical cryſtals of this falt are 
ormed, though rarely, in the middle of the 
concave and hollow parts of the loaves 


formed by ſublimation. 


This falt poſſeſſes a ſingular phyſical. pro- 
perty, namely, a kind of ductility, ſo that 


it rebounds under the hammer, and ma 


be bended; a circumſtance which renders 
it difficult to pulverize. „„ 
Sal ammoniac is entirely volatile, but re- 
quires a conſiderable heat to raiſe it. This 
method is uſed in order to procure it in a 
ſtate of purity, and perfectly dry. It is 
pulverized, and placed in matraſſes plunged 
up to their middle in a ſand bath; heat be- 
ing gradually applied for ſeveral hours, the 
falt ſublimes, and forms a maſs compoſed 
of ſtriated needles joined to each | other 


length-ways. When the operation is well 
managed, regular cubical cryſtals are often 


found in the middle of the loaf; but if the 
heat is too great, the maſs is denſe, ſemi- 
tranſparent, and as if melted. 

Mr. Baume has obſerved, that when this 
falt is ſublimed ſeveral times, there is each 
time diſengaged a ſmall quantity of volatile 
alkali and marine acid; fo that it may per- 
haps be poſſible by repeated ſublimations to 
decompoſe ſal ammoniac entirely; this fact 
requires to be confirmed, : p 
. 1 da 
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Sal ammoniac is not ſenſibly” changed by 
expoſure to air, but may be kept for an un- 
limited time without alteration. * It is very 
ſoluble in water, fix parts of cold water diſ- 
ſolving one of the ſalt, and a conſiderable de- 
gree of cold being produced. The cold is 
much greater when the falt is mixed with 
ice. This artificial cold-cauſes ſeveral phe- 
nomena, which cannot be exhibited at plea- 
ſure by any other means, ſuch as the congela- 
tion of water, the cryſtallization of certain 
falts, the fixation of evaporable fluids; &c. 
3 water diſſolves nearly its own 
weight of ſal ammoniac; the ſalt cryſtallizes 
by cooling, but, like other ſalts, the beſt 
cryſtals are obtained by ſpontaneous or in- 
ſenſible evaporation. A very ſaturated” ſo- 
lution of this ſalt being cloſed in a bottle, 
frequently depoſits, at the end of ſome days, 
cryſtals in the form of a plume of feathers, 
compoſed of a middle fibre, to which a great 
number of other fibres are joĩned perpendicu- 
larly ; and theſe laſt ſuſtain others which are 
ſmaller, in ſuch a manner, that the whole per- 
fectly reſembles vegetation. I have often ob- 
ſerved this phenomenon in my laboratory,* 


* Every chemiſt muſt know how neceſlary it is to viſit 
from time to time the products preſerved in a laboratory, 
eſpecially ſaline ſolutions. When curious facts caſually of- 
far themſelves, they ought to be immediately recorded to 

|; g | | prevent 
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Sal-ammoniac is not decompoſed by clay; 
neither does magneſia decompoſe it, but with 
difficulty, and in part, as Bergman obſerves: 
if a mixture of magneſia and ſolution of ſal 
ammoniac be put into a bottle, vapours of 
volatile alkali, according to the remark of 
the celebrated chemiſt of Upſal, are diſen- 

ged at the end of ſome hours. But this 
diſengagement ſoon-ceaſes, and the quantity 
of ſal ammoniac which is decompoſed, is very 
ſmall. +: 1 ie 175; 

Lime, and likewiſe ponderous earth, ſe- 
parate the volatile alkali, even in the cold: 
if ſal ammoniac be triturated with quick 
lime, the ſtrong ſmell of alkaline gas is im- 
mediately perceived. When this operation 
is performed in cloſe veſſels, the volatile al- 
kali may be collected. But this operation, 
not having been accounted for by authors, in as 
accurate a way as the modern diſcoveries per- 
mit, we ſhall proceed to give a more minute de- 


ſceription. If newly made quick lime and very 


. 


prevent their being loſt, together with the important con- 


ſequences to which they often lead. I have in very many 
inflances obſerved cryſtals formed in this way, where none 
were obtainable by evaporation. It likewiſe happens not 
unfrequently on _ bottles, which have ſtood for ſome 
time, cryſtals are depoſited, whoſe origin is ſingularly fa- 


voured by agitation and the contact of air. This note, which 


is ſuperfluous to ſuch as are already in the habit of chemical 
obſervation, is inſerted for the uſe of beginners, Note of 
iv A 5 
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dry fal ammoniac be heated in a retort, whoſe: 


neck is plunged beneath a veſſel of mercury, 
a large quantity of alkaline gas is obtained- 
This is known to be the cauſe why in dif- 
tiling without the pneumato- chemical ap- 
atus, the product obtained is inoonſidera- 
ble, at the ſame time that there is great danger 
of burſting the veſſels. Mr. Baume, to pre- 
vent theſe inconveniencies, adviſes, that wa- 
ter be put into the retort, which is certainly 
productive of a good effect; but as the alka- 
line gas is much more volatile than the wa- 
ter, a large quantity is always loſt. Che- 
miſts now employ the apparatus of Mr. 
Woulfe with the greateſt ſucceſs in the 
diſtillation of volatile alkali. ' This appa- 
ratus, as we have before obſerved, conſiſts 
of a receiver with two necks, one adapted 
to the retort, and the other connected with 
an empty bottle; from which laſt collateral 
tubes iſſue, and are inſerted through the necks 
of additional bottles, which have likewiſe 
collateral tubes of communication fimilar 
to the firſt, for the purpoſe of connect- 
ing additional bottles of the fame kind. The 
mixture of quick lime and dry ſal ammoniac 
in powder 1s put into a ſtone-ware retort, and 
a gradual heat is cautiouſly applied, and-in- 
creaſed to redneſs, ſo as even to vitrify the 
bottom of the retort. The alkaline gas diſ- 
engaged by the lime, paſſes into the receiver, 
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and the bottles, and uniting with heat to tlie 


water in the latter, ſaturates it, and forms 
the moſt highly cauſtic alkaline ſpirit. By 
this means no part of the volatile alkali is 
loſt: the product is very pure and white, 


and the proceſs may be conducted to the beſt 


advantage, without any inconvenience to the 
tor from the fumes, or danger from 


8 — rupture of the veſſels. The 


late Mr. Bucquet and myſelf have aſcer- 
tained, that inſtead of three parts, as com- 


monly directed, one part and a half of lime 


is ſufficient to decompoſe one part of ſal am- 


moniac. Lime flaked in the air decompoſes 


this falt as well as quick lime; the reſidue 
is calcareous marine ſalt, which we ſhall here- 
after examine. It is proved by this operation, 
that: lime has a ſtronger affinity than the, vo- 


latile alkali to the marine acid. 


The two fixed alkalis decompoſe ſal am- 


moniac as well as lime, and diſengage the 


pure volatile alkali in the gaſeous form; 
they may be employed with the ſame ſucceſs 
as lime; but the expence of theſe being 
much greater than that of the ſalino- terreſ- 
trial ſubſtance, and no greater advantages 
ariſing from the uſe of them than of this 
laſt, they are never uſed for this purpoſe. 

The vitriolic and nitrous acids ſeparate 
the marine acid from the volatile alkali by 
ſtronger affinity, and compoſe ammoniacal 
vitriol and nitre. 


Neutral 
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Neutral ſalts have no effect on ſal am- 
moniac, thoſe only excepted which are 
formed by the cretaceous acid; for exam- 
ple, cretaceous tartar and cretaceous ſoda. 
A double decompoſition takes place in theſe 


mixtures: while the marine acid unites to the 


fixed alkali to form febrifuge or common ma- 
rine ſalt, the cretaceous acid being diſengaged, 
ſeizes the volatile alkali, and forms a neu- 
tral ammoniacal falt, which ſublimes in 
cryſtals,. ſo as to line the interior part of the 
receiver, and which we call ammoniacal chalk, 
or cretaceous ſal ammoniac. To perform this 
operation, one. part of very dry cretaceous 
tartar or ſoda is mixed with one part of ſub- 
limed ſal ammoniac in powder. The mixture 
is introduced into a ſtone-ware retort, to which 


a a large receiver or cucurbit of glaſs is fitted; 


and a gradual heat being applied till the 
bottom of the retort becomes red hot, a very 
white cryſtallized falt ſublimes, which 1s 
the cretaceous ammoniacal falt, | A ſmall 
quantity of moiſture likewiſe paſſes over; the 
reſidue is febrifuge, or marine ſalt, according 
to the alkali made uſe of. A very conſider- 
able quantity of cretaceous ammonaacal ſalt, 


equal in weight to nearly two-thirds of the 


{al ammoniac made uſe of is obtained. This 


phenomenon cauſed Mr. Duhamel to con- 


clude, that ſome of the fixed alkali paſſed over 


it with the volatile alkali. _ It is eaſy to con- 


« - 
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ceive, ſince this theory has been explained 
by modern experiments, that the acceſ- 
ſion of the cretaceous acid muſt greatly in- 
creaſe the weight of the ſublimed ſalt. The 
concrete volatile alkali has nevertheleſs, till 
very lately, been eſteemed in a ſtate of pu- 
rity, and the properties of wo on and 
of efferveſcing with acids, have been aſſumed 
as ſpecific characters ; while the alkali ob- 
tained by lime, which is truly the pure vo- 
latile alkali, was ſuppoſed to be the fame 
falt altered, and partly decompoſed. Hence 
we may ſee how much the diſcoveries of Dr. 
Black have elucidated the theory of ſaline 
matters: it may even be aftirmed, that they 
have created a new theory of chemiſtry. 
The uſes of fal ammoniae are very nume- 
rous and extenſive. It is uſed internally, in 
doſes of a few grains, in obſtructions, inter- 
mitting fevers, &c. Externally, it acts as 
a powerful antiſeptic in gangrenes, &c, + 
It is uſed in a great number of arts, but 
eſpecially in the art of dying, and in the 
ſoldering or uniting different metals. It is 
employed by braziers to cleanſe the ſurface 


of copper previouſly to its being tinned. 


Species IV. SEDATIVE SAL AMMONIAC. 


Sedative ſal ammoniac, or ammoniacal bo- 
Tax, is a combination of ſedative falt with 
the volatile alkali. No one has yet examined 

its 


1 


8 
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its properties that I know of, but I have 
myſelf made the following obſervations; 


Very pure ſedative ſalt being diſſolved in 
cauſtic vegetable alkali, was diluted with a 
ſmall quantity of water, and about half the 
liquid evaporated on a ſand bath ; a pellicle 
of united cryſtals was formed, whoſe ſurface 
exhibited the figure of polyhedral cryſtals, 
Its taſte was penetrating and urinous, it 
converted ſyrup of violets to a green, and 
gradually loſt its cryſtalline form, and be- 
came brown by expoſure to air. It is mo- 


derately ſoluble in water, and lime diſen« 


gages the volatile alkali. | 

Such are the principal properties I have 
obſerved on a firſt examination; but I have 
not yet made a ſufficient number of experi- 
ments to ſpeak deciſively reſpecting its na- 
ture. 115 

Ammoniacal borax is not applied to any 
uſe. ee 

: #14 


Species V. SPARRY SAL AMMONIAC. 


This ſalt, like the foregoing, has not 
been accurately examined; many chemiſts 
call it ammoniacal ſpar, or fluor. 

Mr. Boulanger agrees with Scheele in af- 
firming that the ſparry acid, combined with 
the * alkali, does not cryſtallige, but 
forms a jelly, which affords vapours reſem« 
bling thoſe of the marine acid, When the 

| 1 vitriolic 
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vitriolic acid is added. Theſe two chemiſts 
have not examined the other properties of 
this kind of falt, but their obſervations were 

ſufficient to enable them to diſtinguiſh the 
{parry from the marine acid, 


Species VI. CRrETACEous SAL AMMo- 
| NIAc. 


We give the name of cretaceous ſal am- 
moniac, or ammoniacal chalk, to that which 
was formerly called concrete volatile alkali, 

and is a true neutral ſaline combination of 
the cretaceous acid with pure volatile alkali. 
It does not exiſt pure and alone in nature. 
Moſt animal ſubſtances afford it by the, action 
of heat. It is likewiſe formed by the direct 
union of the cauſtic volatile alkali with the 
cretaceous acid, either by agitating the al- 
kali in the upper part of a vat of ferment- 
ing liquor; by paſſing the cretaceous acid 
into volatile alkaline ſpirit ; or by pouring 
the acid into a veſſel, on the ſides of which 
a few drops of cauſtic volatile alkali are 
ſpread: in all theſe caſes cryſtals of ammo- 
niacal chalk are formed. It is likewiſe ob- 
tained by decompoſing ſal ammoniac, by 
the addition of cretaceous neutral ſalts, eſpe- 
cially the fixed alkalis. 
It is capable of a regular form, and its cryſ- 
tals appear to be polygonal priſms. Berg- 


man re n them as octahedrons, LOVES 
our 
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four of their ales truncated. Rome de 
Liſle mentions groups of cryſtals of this ſalt, 
in which it had the form of ſmall flattened 
tetrahedral cryſtals, terminated at their up- 
per extremity with a dihedral ſummit.” 
Its taſte is urinous, but much leſs ſo than 
that of the cauſtic volatile alkali; its ſmell, 
though ſimilar to this laſt, is likewiſe faint- 
er: it converts ſyrup of violets to a green. 
We think it neceſſary to obſerve, with re- 
ſpect to this laſt property, that the cretace- 
ous is not the only acid which does not com- 
| pletely deſtroy the properties of the alkalis 
with which it is combined; and that the 
appellation of neutral may properly be applied 
to alkalis ſaturated with this weak acid, ſince 
eee. ſalt, which has always been reekon- 
ed/ neutral in its combination with borax, 
has the ſame property. 

Cretaceous ſal ammoniac is very volatile, 
and the ſmalleſt heat ſublimes it entirely, if 
it be well cryſtallized. The firſt effect of 
heat is that of liquefaction, by means of its 
water of cryſtallization, or the aqueous fu- 
ſion, but it riſes immediately after, or near- 
ly at the ſame time; ſo that it is ſcarcely poſ- 
fible to obtain this ſalt well cry BALITE, and 
at the ſame time very dry. 

It is very ſoluble in water, and, like all 
other neutral ſalts, produces cold; a pro- 
perty ſo contrary to that gf the pure vola- 
tile alkali, as to afford an additional argu- 
ment for ranking it among the neutral ſalts. 


K g | Twa 
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Two parts of cold water diſſolve more than 
one of cretaceous ſal ammoniac ; hot water 
diſſolves more than its own weight; but as 
this ſalt is diflipated by the heat of boiling 
water, the method of cryſtallizing by heat 
cannot be uſed without riſking the loſs of 
a great part. 32 

It flowly attracts moiſture from the air, 
eſpecially when it is not intirely ſaturated 
with cretaceous acid. 

The earths have no more action on this 
than on other ammoniacal ſalts: magneſia 
decompoſes it very weakly ; lime decom- 
_ it by ſeizing its acid, with which it 

as a ſtrong affinity. If lime-water be poured 
into a ſolution of cretaceous ſal ammoniac, 
a precipitate is immediately formed, and a 
ſtrong ſmell of volatile alkali is perceived, 
The lime ſeizes the cretaceous acid, and 
forms chalk, which falls down, and the vo- 

latile alkali is diſengaged : quick-lime being 
triturated with cretaceous ſal ammoniac, al- 
kaline gas is immediately diſengaged. If 
this mixture be put into a retort, the cauſtic 
or fluor volatile alkali is obtained, in the 
fame manner as from common ſal ammo- 
niac, by the ſame intermedium ; the appa- 
ratus of Woulfe being uſed, This fact 
proves, that lime has a ſtronger affinity 
than the volatile alkali with the cretaceous 
acid: and other facts prove the ſame thing 
with regard to other acids, P 

Ce bog . Cauſtic 
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Cauſtic fixed alkali decompoſes cretaceous 


ammoniac in the ſame manner as lime, by 


ſeparating the volatile Alkali, and uniting 


with its baſe. 


Laſtly, the vitriolic, nitrous, marine, and 
ſparry acids, have a ſtronger affinity than 
the cretaceous acid to the volatile alkali: 
when one of theſe acids is poured on the 
cretaceous ammoniacal ſalt, a ſtrong effer- 
veſcence ariſes from the diſengagement of 


the cretaceous acid. If this decompoſition 


be made in a tall ſlender veſſel, the pre- 
ſence of the cretaceous acid may be obſerved 
by the extinction of a lighted candle, the 
reddening of the tincture of turnſole, or 
the precipitation of lime- water immerſed 
in a ſmall cup below its orifice. Theſe de- 
compoſitions of the cretaceous ammonaacal 
falt by lime and fixed alkalis, which ſeize 
its acid and ſeparate the yolatile alkali, and 
by acids which ſeize the alkali and diſen- 
gage the cretaceous acid, clearly ſhew the 
nature of this ſalt. Bergman has found, by 
accurate experiments, that a centenary of 
this falt contains forty-three parts of alka- 

line gas, forty-five parts of cretaceous acid, 
and twelve of watet. From the confidera- 


tion that this ſalt contains a larger propor- 


tion of acid than cretaceous foda, and this 
laſt a larger quantity than cretaceous tartar, he 
concluded, that the weaker the alkaline baſe, 
the more acid will be required for its ſatu- 
ration, 'The acid of borax, or ſedative ſalt, 
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does not decompoſe ammoniacal chalk in the 
cold; but when the latter is poured on a hot 
ſolution of ſedative falt, a very ſenſible ef- 
ferveſcence is produced, and the diſengage- 
ment of cretaceous acid is ſhewn by the 
uſual methods; ammoniacal borax being 


alſo found at the bottom of the veſſel. This 


experiment, which I have frequently repeat- 
ed, proves, that heat modifies or changes 
the laws of affinity, or elective ef 
as Bergman has obſerved. 


', Cretaceous ſal ammoniac does not act on 
the perfect neutral ſalts. We ſhall ſee that 


it decompoles neutral calcareous falts, by the 
way of double affinity, which the pure and 


cauſtic volatile alkali cannot effect. The 


valuable diſcoveries of Black explain why 


chemiſts were miſtaken in affirming, that the 


volatile alkali has a ſtronger anni than 
calcareous earths with acids. 

Cretaceous ammoniacal falt is employed 
in medicine as a ſudorific, anti-hyſteric, &c. 
It is mixed with certain -aromatic matters. 
It has been conſidered as a ſpecific againſt 
the bite of vipers, but the Abbe Fontana 


with great reaſon combats this -opinion. 


Many have adviſed the uſe of the Cretaceous, 


or concrete volatile alkali, as a remedy in 
venereal diſorders; experience, however, has 
not yet decided on this head. All the know- 
ledge the art of medicine poſſeſſes with re- 


gard to this falt is, that it is purgative, 
opening, 
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opening, diuretic, diaphoretic, diſcuſſive, 
and that it has a good effect in ſuch diſorders 
as depend on the denſity of the lymph; 
as certain venereal caſes, coagulations of 
milk, ſcrophulous diſorders, &c. It is ad- 
miniſtered in doſes of a few grains, in a pro- 
per vehicle, or compounded with opium. 


n 
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CHAPTER: vll. 
Genvs III. Calcareous Neutral Salts. 


Species I, VIT RIOT or LIME, SELENITE, 
- GYPSUM. 7 TE 8 


HE combination of the vitriolic acid 
with lime is denominated calcareous 
vitriol, ſelenite, plaſter, or gypſum. This 
falt exiſts in large quantities in nature; it 
often forms immenſe tracts, or beds, as may 
be obſerved at Montmartre, near. Paris. 
The mountains of this diſtrict are intirely 
filled with beds of ſelenite, or plaſter, co- 
vered with a kind of argillaceous marle, 
which almoſt always accompanies it. | 
Naturaliſts have long conſidered this ſalt 
as an earthy ſubſtance, on account of its 
want of taſte and ſolubility; it is diſtin- 
46514". guiſhed 
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guiſhed into many varieties, on account of 
= diverſity of its forms and ſtate of Porky: ; 
the principal are here enumerated, 
I. Selenite in rhomboidal laminæ. 

It has the tranſparency of ice; the pieces 
met with in collections of natural hiſtory are 
irregular, but they always break or ſplit into 
rhomboidal laminæ. The ſelenite of St. 
Germain, of Lagny, &c. are of this ſort. 

2. Cuneiform ſelenite, or of the figure 
of arrow-heads. 

It conſiſts of two ſcalene triangles, joined 
in the middle, each being compoſed of tri- 
angular laminæ, according to the obſervation 
of De la Hire. It is called lapis ſpecularis, 
or talc of Montmartre. 

3. Selenite in decahedral rhomboids, 

The quarries of Paſly afford this ſort. 

4. Selenite, in decahedral priſms. 

It is formed of hexahedral priſms, termi- 
nated by dihedral pyramids, or by a concave 
angle; it is found in Switzerland, &c. 

5. Selenite in cock's combs from Mont - 
martre. 

It conſiſts of a collection of ſmall lenticular 
eryſtals, placed obliquely beſide each other, 
and is formed by the union of the cryſtals 

decribed No. 2. 
6. Silky, or ſtriated felenite; Glky gypſum 
. of China. 

It is found in Franche-Comté, Angou- 

mois, &c. It is formed by the union of 
{lender 
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flender priſms, which are moſt commonly 
brilliant, and of the appearance of fatin, 


It is very difficult to obſerve the rhomboidal 


laminæ, which are found in all the other Va» 
— 
7: Common zypſam, or plaſter 1 

his ſubſtance is white, more or leſs in- 
clining to grey, interſperſed with ſmall bril- 
liant cryſtals, eaſily cut with a knife. It is 
found diſpoſed in Brat and forms moſt of 
the mountains in the vicinity of Paris. We 
ſhall hereafter find, that it is not pure ſe- 
lenite, but owes its moſt valuable property, 
as plaſter, to the admixture of another n | 
of earth. 

8. Gypſeous alabaſter. 

This is a kind of plaſter ſtone, harder and - 
more ancient than the faregoing, from which 
it differs only in being ſemi-tranſparent, of a 
yellowiſh grey, and in its laminated form or 
ſtructure apparently conſiſting of ſmall plates. 
It is found in great plenty at Lagny, near 
Paris. This is one of the whiteſt kinds; but 
it has ſometimes yellow, rey, violet, or 
black ſpots or veins. 

Selenite, common gypſum, or r gypſcous 
alabaſter, variouſly coloured, veined, ſpot- 
ted, clouded, or punctuated. | | 

This mixture of colour ſhews, that the 
ſelenite is contaminated by ſome foreign ſub- 
ſtance. The colours are Aal always oc- 
gaſioned by iron. 

Selene | 
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Schatte 35 Ikewiſe found diſſöksedl in we: 


ters, as in the well-waters of Paris; it is 
never pure, but is always combined with 


ſome other earthy ſalt, with baſe of lime or 


magneſia. 


We have already obſerved that Wente via 
long been taken for an earthy ſubſtance by 
naturaliſts, on account of its poſſeſſing no 
apparent degree of taite or ſolubility ; it has 
nevertheleſs a peculiar taſte, which it com- 
municates to water, and which is very ſen- 
fible on the ſtomach. - Selenitical waters oc- 
caſion a very evident ſenſation of cold and 
weight in the bowels. The ſolubility, form, 
tranſparency, quantity, and eſpecially the 
diſpoſition in beds or ſtrata of cryſtallized 


ſelenite, more eſpecially in the environs of 


Paris, ſufficiently ſhew, that it has been 
originally diſſolved in water, and afterwards 
depofited by that fluid. ary 
Selenite, expoſed to the action f heat, 
loſes its water of cryſtallization, and decre- 
pitates if the heat be ſuddenly applied; it is 
then of an opaque white, and friable, in 
which ſtate it is called fine plaſter, or plaſ- 
ter of Paris, and is capable of aſſuming a cer- 
tain conſiſtence with water. Very white 
and beautiful ſtatues of this ſubſtance are 


caſt in moulds ; but the plaſter quickly be- 


coming dry, and retaining but a {mall pro 
rtion of water, they are very eaſily brokin. 


the 
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the ſelenite has taken the form of a white 
powder, it fuſes into a kind of glaſs; 
but this effect is not produced but by a 


very ſtrong degree of heat, ſuch as is pro- 


duced in the porcelain furnaces, or in the 
focus of burning lenſes. Meſſrs. D'Arcet 
and Macquer ſucceeded in fuſing ſelenite; 
the latter obſerved, that when the cuneiform 
ſelenite is expoſed to the focus of a burning 
mirror, ſo that the light may fall on its po- 
liſhed ſurfaces, it only, becomes white: but 
if the edges be preſented, it immediately 
melts and boils up. It may likewiſe be 
melted by the blow-pipe, and by a ſtream 
of vital air thrown on burning charcoal. 
Selenite placed on a hot iron becomes 
phoſphoric, a property which is common to 
all calcareous ſalts, and is likewiſe exhibited 
by lime during its extinction, as we have al- 
ready remarked. | Foy 
Selenite ſuffers no obvious alteration by 
contact of air; nevertheleſs, the poliſhed and 
brilliant laminæ of this earthy neutral. falt 
become tarniſhed with the colours of the 
rainbow, ſplit or ſcale off, and are at length 
deſtroyed by the atmoſphere ; but theſe phe- 
nomena ariſe from the united action of heat, 
water, and air. e 7 wt 
Selenite is ſoluble in water, though in a 
degree ſcarcely ſenfible, according to the 
chemiſts of Dijon, About five hundred 
parts of water are required to diſſolve * 
x 0 
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of ſelenite. Hot water does not diffolve 4 


greater quantity. When this ſolution is eva« 


porated, cryſtals are obtained, not ſimilar to 
thoſe found in nature, but in the form of 
{ſmall plates or needles, which are precipi- 
tated in proportion as the liquor evaporates. 
The laminæ afforded by the evaporation of 
ſelenitical water are often brilliant, and, when 
minutely examined, are found to confiſt of 
very ſmall needles united lengthways, 
Ponderous earth has more affinity than 
lime to the vitriolic acid, and decompoſes 
ſelenite, according to the obſervation of 
Bergman. 5 
Fixed alkali likewiſe decompoſes this neu- 
tral ſalt: when cauſtic fixed alkali is poured 
into a ſolution of ſelenite, a white precipi- 
tate, apparently mucilaginous, falls to the 


bottom in flakes, which is found by experi- 


ment to be quick lime. 1 

If the ſupernatant liquor be evaporated, 
vitriolated tartar, or Glauber's ſalt, according 
to the nature of the alkali made uſe of, is 
obtained. 795 *, EE: | 

The volatile alkali, which has leſs affinity 
than lime with every acid, does not decom- 

ſe ſelenite; and no change takes place, if 
the latter be very pure, and the alkali per- 
fectly cauſtic. - But if the water in which 
the Realite is diſſolved contains any ſalt with 


baſe of magneſia, or clay, as the well water 
of Paris does, the volatile alkali will occaſion 


a pre- 
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a'precipitate. To ſucceed in the former ex- 
periment, calcareous ſpar muſt be diſſolved 

in the pure vitriolic acid, and the ſelenite 
diſſolved in diſtilled water; volatile alkali 
oured on this ſolution, or which is ſtill 
tter, the alkaline gas, occaſions no preci- 
pitate. he 
Selenite has no action on the perfect vitri- 
olic ſalts; but it decompoſes nitrous and ma- 
rine ſalts with baſe of fixed alkali. Vitrio- 
lated tartar, or Glauber's ſalt; and nitre or 
marine calcareous falt are obtained. Theſe 
decompoſitions are not ſenſible, till the li- 
quids in which they are made are evaporat- 


ed, becauſe the new ſalts remain diſſolved. 


Cretaceous tartar and ſelenite mutually de- 
compoſe each other; the vitriolic acid quit» . 
ting the lime to unite with the fixed alkali, 
and forming vitriolated tartar, while the cre- 
taceous unites with the lime, and forms the 
ſalt known by the name of chalk. | 

Cretaceous ſoda is decompoſed in the ſame 
manner by this falt, Glauber's ſalt being 
formed by the union of the vitriolic acid 
with the mineral fixed alkali; at the fame 
time that chalk is produced by the combi- 
nation of the lime with the cretaceous acid. 

The cretaceous ammoniacal falt likewiſe 
decompoſes ſelenite by double affinity; while 
the vitriolic acid ſeizes the volatile alkali, 
the lime combines with the cretaceous acid, 


to 
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to which it has a Airong affinity, and forms 
n | 
This decompoſition, whoſe cauſe is ſo 
well known ſince the diſcoveries of the cele- 
brated Dr. Black, is ſo evident, that if a 
mixture of the ſolution of ſelenite with cauſ- 
tic vegetable alkali be left for ſome time ex- 
poſed to the air, it loſes its original tranſ- 
parency, and becomes remarkably clouded at 
its ſurface, by reaſon of the eretaceous acid 
precipitated from the atmoſphere, which 
cauſes a double affinity to take place; and 
the ſame phenomenon is produced by paſſing 
a few bubbles of cretaceous acid through the 
liquor. As the concrete volatile alkali, or cre- 
taceous acid was formerly thought to be the 
pure volatile alkali, Geoffroy, from the pre- 
cipitation of ſelenite by this ſalt, concluded 
that the affinity of volatile alkali is greater 
than that of lime to the vitriolic acid. 
Selenite is decompoſed by combuſtible 
matters, and forms ſulphur by the combi- 
nation of the phlogiſton of theſe ſubſtances 
with the vitriolic acid according to Stahl; or 
by the decompoſition of the acid, and the ſe- 
paration of its vital air, by the charcoal, 
according to Mr. Lavoiſier, or by both theſe 
effects united, according to the doctrine of 
_ ſeveral modern chemiſts. 

Pure ſelenite in a cryſtalline form, is care- 
fully preſerved in cabinets of natural hiſ- 
tory. When calcined, it is uſed to caſt ſta- 
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tues, models, &c. Several elegant pieces 
of ornamental furniture are made of the gyp= - 
ſeous alabaſter, cut and poliſhed. - The fine 
ſpecimens of Lagny are employed for this 
purpoſ s. „ l. 5 
Plaſter- ſtone is one of the moſt uſeful ar- 
ticles produced in the mineral kingdom. It 
conſiſts of a mixture of ſelenite and chalk ; 
when it is expoſed to the action of heat, the 
ſelenite loſes it water of cryſtallization, and 
the chalk its acid: burned plaſter is there- 


fore a mixture of lime and ſelenite depriv- 
ed of water; conſequently, when water is 


poured on this ſubſtance, it is very rapidly 
abſorbed by the lime, and heat is produced. 
The ſmell of liver of ſulphur, which attends 
the extinction of plaſter, ariſes from a ſmall 
quantity of ſulphur formed by the vitrio- 
lic acid of the ſelenite, which is decompoſ- 
ed by the carbonaceous animal or vegetable 
ſubſtances caſually exiſting in the plaſter- 
ſtone; the ſulphur diſſolved by the lime 
forms a kind of liver of ſulphur from which 
the ſmell proceeds. When the lime has ab- 
ſorbed a ſufficient quantity of water to forma 
paſte, the ſelenite ſeizes a portion of the fluid, 
and the whole maſs cryſtallizes ſuddenly, and 
at the ſame time becomes ſolid. The lime gra- 
dually dries, and together with the cryſtals of 
ſelenite forms the kind of mortar called plaſ- 


ter. From this theory it is ſeen, why plaſ-— 


ter ought not to be burned beyond a certain 
Wel. H. L point. 
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point. If it be ſhort of this, the lime will 
not be ſufficiently deprived of cretaceous acid 
to unite well with water ; if it exceed, the 
lime, together with the ſelenite, forms a kind 
of vitreous frit, incapable of uniting with 
water. : 4 A 

We may likewiſe obſerve that plaſter, by 
long expoſure to air, loſes its goodneſs by 
the lime becoming flaked, and that its ori- 
ginal properties may be reſtored by a ſecond 
calcination. Laſtly, we may with equal fa- 
cility account for the preſervation of this 
| ſubſtance in dry and warm ſituations, and its 
deſtruction or ſcaling off in moiſt places. In 
the latter caſe, the ſelenite being ſoluble in 
water loſes by degrees its cryſtalline form 
and conſiſtence; and this ſolubility conſti- 

tutes the chief difference between plaſter and 
mortar; the ſand in this laſt, which gives 
ſolidity. not being attacked by water. Plaſ- 
ter is not, on this account, uſed in humid 
or moiſt places, or in any works near or un- 
der water, as reſervoirs, &c. 


Species II. CAL cAR ROS NI TRE. 


Calcareous nitre, or the ſalt produced b 
the combination of the nitrous acid wi 
lime, is much leſs abundant than calcareous 
vitriol or ſelenite. It is only found in ſuch 
places as afford the nitre with baſe of alkali. 
It is en the ſides of walls in places 
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babited by animals, in putrified animal mat- 


ters, and in certain mineral waters; but as it 
is very ſoluble in water, and even deliqueſcent, 


it is diſſolved even almoſt as ſoon as form- 


ed. The ſame property is the cauſe why it 
is retained in large quantities in the mothers 
water of the ſaltpetre- makers. 

When regularly cryſtallized, it has the 
form of a ſix- ſided priſm, conſiderably re- 
ſembling nitre, and terminated by dihedral 
pyramids. . It is not often obtained in this 
regular form, but is moſt commonly in that 
of ſmall needles adhering together, whoſe 
form cannot be determined. 

This ſalt has a bitter and dilagrocable taſte, 
in which reſpect it differs greatly from cal- 
careous vitriol; its taſte: is rather Cook like 
common nitre. 

It eafily melts by heat, and pas folid | 
on cooling; if it be carried into the dark 
after being thus heated, it appears luminous, 
and in this ſtate conſtitutes the phoſphorus 
of Baldwin; it exhibits the ſame phenome- 
non when laid on-a hot iron. On ignited 
coals it melts and detonates feebly, in pro- 
ae as it becomes dry. Calcareous nitre 

ept hot for a long time loſes its acid, which 
is decompoſed. When this operation is per- 
formed in a retort, whoſe neck is plung 
under an inverted veſſel filled with water, a 
large quantity of very pure dephlogiſticated 
air is produced, and towards the epd a ſmall 
L 2 quantity 
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quantity of cretaceous acid. The reſidue con- 
ſiſts of lime united to a certain quantity of 
phlogiſticated nitrous acid, iſ the fire has been 
not continued for a ſufficient time, or ſuffici- 
ently intenſe; but a very powerful degree of 
heat will at laſt entirely decompoſe the nitrous 
acid, and leave the baſe in the form of quick 
lime. This decompoſition is abſolutely ſi- 


milar to that which happens in the diſtilla- 


tion of common nitre, and has been ex- 
plained in the hiſtory of that ſalt. | 

Calcareous nitre quickly attracts the moiſ- 
ture of the air, and for that reaſon it is ne- 
ceſſary to keep the cryſtals of this ſalt in well 
cloſed veſſels, which muſt not he opened 


too frequently. | 


and ſeparate. the acid. -— 


. 


It is very ſoluble in water; two parts of 
cold, or leſs than one part of boiling water, 
being ſufficient to hold it in ſolution. To 


obtain it in a cryſtalline form, its ſolution 


mult be evaporated. nearly to the conſiſtence 
of yrup, and expoſed in a cool place.. The 


als formed by this means are very long 


priſms, commonly diverging from one cen- 
tre. When a ſolution of calcareous nitre, leſs 


evaporated than the foregoing, is expoſed to 
a dry and hot air, priſms are formed in pro- 


ceſs of time, which are more regular, and are 
ſimilar to thoſe deſcribed at the beginning of 


.- 
— 


this article. 


„ 


Sand and clay decompoſe calcareous nitre, 


: 


22209 8 Ponderous 
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Ponderous earth; according to Bergman, 
decompoſes this falt as it does ſelenite; but 
magneſia produces no ſenſible alteration in it. 
Mr. Morveau has obſerved that lime-water, 
poured into a ſolution of calcareous nitre, oc- 
fions a precipitate. He attributes it to the 
phlogiſton of quick lime, and he thinks that 
this laſt has a ſtronger affinity with the ni- 
trous acid than the lime to which it is united 
has, and which he ſuppoſes to have been 
already robbed of its phlogiſton by the acid. 
It is unfortunate that this chemiſt did not 
examine the precipitate, which might pro- 
bably have afforded ſome explanation of this 
ſingular experiment. Mr. Baume had be- 
fore obſerved, that a ſolution of calcareous 
ſpar in the nitrous acid is precipitated by 
lime-water ; but he attributed this pheno- 
menon to a ſmall quantity of argillaceous 
earth contained in the ſpar, It is likewiſe 
known that this effect may be produced by 
the magneſia, which often accompanies cal- 
careous ſubſtances” © © © 172-16 

Fixed alkalis ſeize the acid of calcareous 
nitre, and precipitate the lime. Very pure 
cauſtic volatile alkali does not decompoſe this 
ſalt, nor any other with a calcareous baſe. 

The vitriolic acid diſengages the nitrous 
acid with efferveſcence, which may be ob- 
tained in the ſame manner as from common 
nitre, Spirit of vitriol poured on a ſolution 
of calcareous nitre immediately produces'a 

| $ Precipitate 


166 CALCAREOUS NITRE. 


precipitate of ſelenite, and the nitrous acid 
remains diſengaged in the liquid. The action 
of other acids on this ſalt is not known. 
Calcareous nitre decompoſes the alkaline 
vitriolic neutral ſalts; ſelenite, and common 
or rhomboidal nitre being formed. The vi- 
triolic ammoniacal ſalt is likewiſe decom- 
poſed, and ammoniacal nitre, together with 
ſelenite, are produced: the latter, which, 
being ſcarcely ſoluble, is precipitated at 
the inſtant of mixture, leaves no doubt with 
regard to the nature: of theſe double decom- 
- Cretaceous tartar and calcareous nitre mu- 
tually decompoſe each other, nitre remain- 
ing in the ſolution, and chalk being preci- 
pitated. e 
Cretaceous ſoda and calcareous nitre in 
the ſame manner afford cubic nitre in ſolu- 
tion, and a precipitate of chalk.* “ | 
Selenite does not produce any change in 
calcareous nitre ; but when theſe two ſalts 
are diſſolved in the ſame water, they may be 
eaſily ſeparated ; for the firſt being very ſpa- 
ringly ſoluble, and the latter eminently fo, 
the ſelenite is precipitated by evaporation, 
and the calcareous nitre does not cryſtallize 


lt cannot be too often repeated, that theſe double de- 
compoſitions take place in conſequence of the ſtrong affi- 
nity between lime and the cretaceous acid ; and that this 
affinity N the denomination of cretaceous acid 
given to fixed air by Bucquet, Note of the Author. 


till 
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till great part of the fluid has been driven 
off, and the refidue ſet to cool. | 
Calcareous nitre is not applied to any uſe; 
might be employed in medicine as a very 
active ſolvent, and ſome chemical phyſicians 
affirm, that its dee 15 nn attended 
with ſucceſs, | 


Species III. carea xxo. anten SALT. 


Ihe calcareous marine Galt formed by the 
combination of the marine acid and lime, is 
abundantly found in all places that abound 
with marine ſalt, and eſpecially in the waters 
of the ſea; where it produces that acrid and 
bitter taſte, which formerly cauſed it to be 
ſuppoſed to contain bitumen. It 1s never 
pure in the ſea, but always mixed with ma- 
rine ſalt with baſe of magneſia: if it be de- 
fired in a ſtate of great purity, marine acid 
muſt be directly combined to ſaturation 
with lime. It has been improperly called 
fixed ammoniac, becauſe the reſidue of fal 
ammoniac decompoſed by lime conſiſts of 
this ſalt. 

Calcareous marine ſalt, in its Si and ſolid 
ſtate, has the form of four-fided priſms, 
ſtriated and terminated with very acute pyra» 
mids, It has a very diſagreeable bitter ſaline 
taſte, When expoſed to the action of a mild 
heat it is liquified by means of its water of 
cryſtallization, and becomes ſolid again when 

L 4 | cold; 
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cold; a ſtronger heat ' ſcarcely alters it. 
Mr. Baume has obſerved, that it does not 

art with its acid: it becomes luminous 
on a red hot ſhovel, for which reaſon it is 
called Homberg's phoſphorus. 

The calcareous marine ſalt which remains 
in the retort after the decompoſition of fal 
ammoniac by lime, and is called fixed ſal 
ammoniac, melts into a kind of frit of a light 
ſlate grey, and does not afford marine acid, 
though the heat be raiſed ſo as even to 
vitrify the ſurface of the retort. This frit 
gives fire with ſteel, and when rubbed in the 
dark with the ſteel, it gives a phoſphoric 
light. _- Ente 7; e 

Phe muſt be obſerved, that this. ſaline reſi- 
due commonly contains a larger portion of 
lime than is neceſſary for the complete fatu- 
ration. of the marine acid; 'becauſe more lime 
is uſually employed than is neceflary to de- 
compoſe the marine acid. It is doubtleſs 
from this ſuperabundant lime, that the reſi- 
due acquires the property of affording a hard 
vitreous frit; which however becomes moiſt 
in proceſs of time when expoſed to the air. 
The marine calcareous ſalt, without exceſs 
of lime, never becomes ſo hard by the action 
of fire as this reſidue, neither has it the ſame 
phoſphoric quality. | 
- Pure calcareous marine ſalt expoſed to the 

air attracts humidity, and liquifies. The 

GPU ene e cryſtalline 


c 
{ 


a Loos trad it. at ke WS 5 amb cv Ye Dh © _ =n% 


CALCAREOUS MARINE SALT. 169 


cryſtalline form cannot, therefore, be pre- 
ſerved, but in well cloſed veſſelss. 
This falt is very ſoluble in water; one part 
and a half of cold, or leſs than an equal part 
of hot water being ſufficient to diſſolve it. 
When by evaporation the liquid is brought 
nearly to the conſiſtence of ſyrup, and af- 
terwards ſuffered to cool gradually, priſma- 
tic tetrahedral' cryſtals are obtained ſeveral 
inches in length, diſpoſed in radii iſſuing 
from a common centre; a figure which we 
may obſerve is common to moſt calcareous 
falts. If the liquor be too far evaporated, or 
if it be cooled too quickly, the ſaline maſs 
is irregularly formed, with the appearance 
of needles at its ſurface. | TT EW? 
A ſolution of marine calcareous falt eva- 
porated till it exhibits forty-five degrees of 
Baume's aerometer, and expoſed in a bottle 
to the cold, affords very regular priſms, fre- 
quently of conſiderable magnitude. * 
Ponderous earth decompoſes calcareous 
marine ſalt, by its greater affinity to the acid, 
according to the experiment of Bergman, 
Lime and magneſia do not change it. 
Fixed alkalis precipitate lime: if the two 
fluids be concentrated, the lime abſorbs the 
{mall quantity of water they contain, and im- 
mediately forms a jelly, which ſoon becomes 
ſolid. This experiment has been called mi- 
| raculum chemicum. It does not, however, 
= ſucceed 
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| ſucceed well but with cretaceous alkalis ; the 
pure alkalis precipitating the lime i in too.di. 
_ vided a ſtate, 

Very pure volatile alkali does not decom- 
poſe calcareous marine ſalt, becauſe its affi. 
nity is leſs than that of lime to the marine 
acid. This order of affinity is likewiſe proved 
from the complete decompoſition of ſal ammo. 
niac by the ſame ſalino- terreſtrial ſubſtances, 
The vitriolic and nitrous acids diſengage 

the marine acid from this ſalt with efferveſ. 

cence, and the acid may be obtained by dif: 
tillation in the ſame manner as. from com- 
mon ſalt. When the nitrous acid is uſed, 
aqua regia is produced, on account of the 
volatility of both acids, 

Calcareous marine ſalt decompoſes vitrio- 
lated tartar and Glauber's falt, It is eaſy to 
aſcertain this fact, by in ſolutions of 
theſe ſalts together. recipitate is im- 
mediately formed, which is found to be 
ſelenite. The fluid contains either febrifuge 
or marine ſalt, which may be obtained by 
evaporation, and is diſtinguiſhable by the 


- taſte. 


Cretaceous tartar and cretaceous ſoda like- 
wiſe decompoſe the calcareous marine ſalt. 
In theſe mixtures the decompoſitions are 
made by double affinity: the acid of the ma- 
rine calcareous ſalt ſeizes the alkali, and forms 
febrifuge or common marine ſalt; while the 
Cretaceous acid quits the alkali, and wy a7 
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with the lime, forms chalk. When the cre- 
taceous alkalis and the folution of calca- 
reous falt are very ſtrong, this admixture ' 
produces a ſolid form, or miraculum che- 
micum, as we have juſt obſerved. 

Cretaceous ſal ammoniac decompoſes cal- 
careous marine ſalt by double affinity, in the 
fame manner as has been ſhewn with reſpect 
to ſelenite and calcareous nitre. The vola- 
tile alkali unites with the marine acid, and 
forms common ſal ammoniac, which remains 
diſſolved in the liquor, while the cretaceous 
acid forms a precipitate of chalk by com- 
bining with the lime. 

When the calcareous marine ſalt is diſ- 
ſolved in water together with calcareous ni- 
tre, it is difficult to ſeparate them; becauſe 
the law of cryſtallization is the ſame in both: 
but if ſelenite exiſts in the ſolution inſtead of 
one of the two falts, the ſeparation will be 
eaſily made, becauſe this laſt cryſtallizes by 
evaporation, and the calcareous falt cryſtal- 
lizes by cooling: as theſe ſalts are frequent- 
ly found diſſolved in the ſame acid, it is of 
conſequence to attend to theſe properties. 
Marine calcareous ſalt is of no uſe. As it 
exiſts in conſiderable quantities in the ſel de 
gabelle, which is recommended as a purge 
in ſcrophulous diſorders ; it may be ſuſpect- 
ed, that a part of its properties depend on 
the latter ſalt. We think it neceſſary to 
add, that the ſtrong taſte and great — 
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of (calcareous marine ſalt, promiſe very uſe. 
ful effects in diforders where a ſolvent. is 
wanting. Mr. Chambon has employed it 
with ſucceſs, and recommends it, in his 
Treatiſe on the Diſorders of Women, to dif. 
cuſs milky tumours. It is much to be wiſhed 
that phyſicians were acquainted with the 
properties, and availed themſelves of the uſe, 
of this falt, in thoſe numerous caſes where 
the uſual ſolvents are frequently ineffectual, 
and more eſpecially in thoſe caſes wherein 
mercurial remedies cannot be uſed. 


Species IV. CALCAREoVus BoRax. 

The combination of the ſedative acid with 
lime may be diſtinguiſhed, by this appel- 
lation. This falt has not been examin- 
ed, though it is certain that the ſedative 
acid 1s capable of uniting with lime, becauſe 
the latter decompoſes borax, as we have ob- 
ſerved. The chemiſts of the academy of 
Dijon have obſerved, that ſedative falt, heated 
with flaked lime, afforded a Tubſtance whoſe 
parts adhered weakly to each other, and not at 
all to the crucible. This matter when thrown 


into water, did not exhibit the ſame pheno- 


mena as lime ; which ſhews that a true com- 
bination took place. Mr. Baume affirms, that 
having ſaturated lime-water with ſedative 
falt, and expoſed the ſolution to ſpontaneous 
evaporation, no cryſtals were obtained, but 
— yellowiſh 
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yellowiſh pellicles, having a ſlight taſte of 


ſedative ſalt. Laſtly, the academicians. of 
Dijon digeſted on a ſand bath, a ſaturated ſo- 
lution of ſedative ſalt with flaked lime. The 
filtrated liquid afforded a plentiful . white 
precipitate, on the addition of fixed alkali. 
Theſe experiments, indeed, prove that lime 
is ſoluble in the acid of borax, but they 
ſhew nothing concerning the properties of 
the neutral ſalt reſulting from their com- 
bination A ren. | | 


Species V. Fruox SPAR, VITREOUS 


SPAR, OR SPARRY FLUOR, 


This ſpecies of ſalt is a combination of 
the ſparry acid with lime, and abounds in 
nature; it is more eſpecially found in the 
neighbourhood of mines, whoſe exiſtence 
it indicates. It has been hitherto re- 
garded as a ſtony matter, from its inſipi- 
dity, hardneſs, and inſolubility. It is 


called ſpar, becauſe it has the ſparry form 


and fracture; fluor, becauſe it melts very 
readily, and is ſucceſsfully employed in mi- 
neral operations; and vitreous, becauſe it has 
the appearance of glaſs, and may be fuſed 
into glaſs of no contemptible appearance. 
Before the diſcovery of Mr. Scheele, the 
vitreous ſpar, though well diſtinguiſhed from 
all other mineral matters by workmen, on 
account of its fuſibility, was confounded by 
Nn naturaliſts 
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naturaliſts, either with gypſums, calcareoug 
ſpars, or ponderous ſpars, which have like. 
wiſe been called fufible. The celebrated 
Margraf nevertheleſs diſtinguiſhed this falt 
from the ponderous ſpar, by adopting the 
name of fuſible vitreous ſpar for the firſt, 
and fuſible phoſphoric ſpar for the ſecond, 
It s to this chemiſt that we are indebted for 
the firſt diſcoveries relating to the properties 
of vitreous ſpar. | | 

This falt is commonly cryſtallized in 
cubes, of various colours, very regular, of 
an icy. or vitreous tranſparency ; its fracture 
is ſparry and it 1s eaſily broken. It often 
ſerves as the matrix or bed of ores. It is 
ſometimes found in irregular opake maſſes ; 
its weight is more conſiderable than that of 
any ſaline matters we have yet ſpoken of; it 
is often clouded, veined, ſpotted, and fre- 
quently tinged throughout with green, vio- 
let, red, roſe colour, &c. Ten principal va- 
rieties of this ſubſtance may be diſtin- 
guiſhed. 97 | | 5 

VARIETIES. 


1. Cubic vitreous ſpar, tranſparent and 
colourleſs. | . 4 | 
2. Cubic vitreous ſpar, opake white. 

3. Cubic vitreous ſpar, yellow: falſe 
topaz. Oe | 
4. Cubic vitreous ſpar, reddiſh : falſe 
R * 
5. Cubic 
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5. Cubic vitreous ſpar, pale green : falſe 
ua-marine. 1 25 „ 
6. Cubic vitreous ſpar, green: falſe eme- 
rald. | | 

7. Cubic vitreous ſpar, violet: falſe ame- 
thyſt. EY 

3. Octahedral vitreous ſpar, with trun- 
cated pyramids, 4 

I am in poſſeſſion of a cryſtal of this 
kind, which is ſemi-tranſparent, and rather 
blackiſh. | | 

9. Vitreous ſpar, in irregular maſſes. 

It is almoſt always of a clear green or 
violet. It forms the gangue of ſeveral 
ores. 

10. Vitreous ſpar, in layers of different 
thickneſs, and of various colours. 

Theſe different varieties of vitreous ſpar, 
confiſt, for the moſt part, of one and the 
ame faline ſubſtance; that is to ſay, the 
combination of the ſparry acid with lime: 
the natural ſpecimens, however, are uſually 
found by analyſis to contain ſeveral foreign 
matters, as quartz, clay, and iron, as almoſt 
all natural products do. England abounds in 
vitreous ſpar. _— 70 

Vitreous ſpar, expoſed to a gentle heat, 
emits a very evident phoſphoric light; but 
ſe if it be heated to redneſs, it intirely loſes this 
property, and if the ſpar be of a green co- 
ſc ¶ bur, it becomes white and friable: when ſud- 

anne ee e 
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denly heated, it decrepitates almoſt as ſtrong. 
Iy as marine ſalt. When powder of vitre. 
ous ſpar is thrown on a hot iron, a blueiſh 
of violet light is perceived, which quickly 
vaniſhes, and cannot be produced again by 
the ſame ſpar. | | 
A ſtrong heat fuſes vitreous: ſpar into an 
uniform tranſparent glaſs, adhering to the 
crucible. - Vitreous ſpar fuſes the one fourth 
of its weight of quartz, and is for that reaſon 
employed as a flux in ſmelting. 
Fluor ſpar is not altered in the air, nor 
ſoluble.in water. Pure fixed alkalis do not 
decompole it, becauſe, according to Berg- 
man, lime has a ſtronger affinity than thoſe 
falts to its acid., _ IF 
Oil of vitriol diſengages the ſparry acid, 
and is commonly the medium' uſed for that 
purpoſe. One part of vitreous ſpar, in powder, 
is put into a retort, with three parts of oil of 
vitriol ; the mixture gradually becomes hot; 
an efferveſcence takes place; and vapours of 
ſparry acid are diſengaged, This diſtillation 
commences without the external application 
of heat; and a white ſubſtance, reſembling 
an effloreſcence, ſublimes into the receiver. 
Heat being then applied, the concentrated 
ſparry acid comes over, covered with a thick 
earthy pellicle, fimilar to the white effloreſ- 
cence. we have, mentioned ; while the acid 
falls drop by drop into the water in the re- 
ceiver. This acid may be . 1 the 
| orm 


 FLVOR SPAR. | 199 


form of gas, while the neck of the retort is 
plunged beneath an inverted veffel of mercury. 
The aeriform acid is tranſparent, and does not 
depoſit the earth to which it is united to, un- 
til it is brought in contact with the water. 
Hence it may be conceived, why the liquid 
ſparry acid depofits ſtony incruſtations in 

e receiver; for it cannot hold them in ſo- 
lation when it comes in contact with the 
water. We have before obſerved, that this 
earth, which is of a quartzoſe nature, is taken 
up by the corroſion of the glaſs veſſel, and 
is not produced by the combination of the 
acid with water, as Scheele originally thought. 
When the diſtillation is finiſhed, the refidue 
is obſerved to be hard, white, or reddith, 
and laminated, and the retort is very ſenfi- 
bly corroded. This obſervation did not 
eſcape Margraf. When the nature of the 


refidue is examined by different methods, it 


is found to conſiſt of ſelenite mixed with 
a ſmall quantity of quartz, frequently clay, 
and a little magnefia. Theſe two laft ſub- 
ſtances, as well as iron, ſeem to be only ac- 
cidental in the vitreous ſpar. The cruft de- 
polited by the ſparry acid is neither fuſible nor 
ſoluble in acids, and forms a white and du- 
rable glaſs with fixed alkalis. Theſe facts ſhewWð, 
that it is of a quartzoſe nature, and alſo that it 
is impoſſible to diſtill a large quantity of this 
acid at once. I have ſeveral times attempted 
to decompoſe a pound of vitreous ſpar, but 
Vor. II. M never 
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found the retort capable of withſtanding the 
corroſive acid. 

The nitrous acid decompoſes fluor ſpar, 
but with very different phenomena from thoſe 
which attend the vitriolic acid, no cruſt be- 
ing obſerved in this operation, according to 
Boulanger; this experiment has not been 
repeated and examined. 

The marine likewiſe ſeparates the ſparry 
acid, according to Scheele ; but he has not 
deſcribed the phenomena which attend this 
decompoſition. 

The action of moſt neutral ſalts on vitre- 
ous ſpar is not known ; cretaceous fixed al- 
kalis decompoſe it by double affinity, which 
the pure alkalis cannot effect. One part of 
this ſpar being fuſed with four parts of cre- 
taceous tartar, and poured hot into water, a 
precipitate of. chalk, formed by the creta- 
ceous acid united to the lime of the ſpar, 1s 
obtained; and the fluid holds in ſolution 
ſparry tartar, which may be obtained, by eva- 
Poration, in the form of a jelly. When the 
experiment 1s repeated with cretaceous ſoda, 
chalk and ſparry ſoda are in like manner ob- 
tained. 

Vitreous, or fluor ſpar, is of no uſe, ex- 
cepting in ſome mineral countries, where 
it is uſed as a very good flux. It might be 
applied to the ſame purpoſe in aſſays. 
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Species VI. CHALK; CRETACEOUS SPAR; 
- CALCAREOUs MATTERS IN GENERAL, 


Calcareous ſpar, .or pure chalk, is a neu- 
tral ſalt, formed by the union of cretaceous 
acid with lime. This ſubſtance has been 
arranged among ſtones by naturaliſts, be- 
cauſe they did not perceive that it has any 
faline- properties. We ſhall, however, find 
that it has a kind of taſte, is ſoluble in wa- 
ter, and in its analyſis affords a large quan- 
tity of cretaceous acid, and the ſalino- ter- 
reſtrial ſubſtance already deſcribed under the 
name of lime. As calcareous ſpar is the 
laſt modification of a ſubſtance which exiſts 
in a great variety of forms, and paſſes through 
many ſtates before it is regularly cryſtallized, 
it is neceſſary to conſider calcareous or cre- 
taceous ſubſtances in general. __ | 


No part of natural hiſtory exhibits a more 
extended field for the imagination to trace, 


The ſubſtances uſually called calcareous in natural 
hiſtory, ought, in my opinion, to be called cretaceous; 
this Lak term denoting the ſaline neutral combination 
formed by the union of lime and cretaceous acid; that is 

to ſay, chalk, creta. The ſecond property belongs to the 
lime, calx, which forms the baſe of this ſalt. Fhe ex- 
preſſion, calcareous earth, or calcareous matter, ought, 
therefore, to be appropriated to quick-lime; and the term, 
cretaceous, or chalky matter, will diſtinguiſh the combi- 
ew of lime with the acid of 'chalk, Note of the 
uthor. 
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or a more complete ſeries of well-eſtabliſhed 
facts, than that which relates to calcareous 


bodies. Long continued obſervation, which 


has in no inſtance failed, together with the 
facts which ſhew the ſucceſſive operations of 
nature in this reſpect, have proved, that the 
bed of the ocean is the great laboratory in 
which theſe matters are continually formed. 
Among the great number of animals which 


inhabit thoſe immenſe miſſes of water, 


there are ſeveral claſſes whoſe individuals, 
infinite in number, ſeem deſtined to add to 
the maſs of our globe: ſuch are the ſhell. 


- fiſh, madrepores, and lithopites, whoſe ſo- 


lid parts, examined by chemical analyſis 
ſome time after they have ceaſed to live, ex- 


hibit all the characters of calcareous ſub- 


ſtances. It is the baſe of this kind of ma- 
rine ſkeletons, which produces, by their 
ſucceſſive aggregation, mountains intirely 
formed of theſe matters. Though the cryſ- 
tallization of calcareous ſpar is very far from 
reſembling the natural ſoft ſtate of theſe 
animals when living ; and though it is difh- 
cult at firſt to eſtimate the aſtoniſhing diffe- 
rence between the ſoft and pulpy ſubſtance 
of the living animal, and the hardneſs of 
the ſtony ſubſtances which are formed in 

roceſs of time, and calculated to give ſoli- 


dity to the largeſt edifices, it is nevertheleſs 


poſſible to form an idea of the gradations 


through which the one muſt paſs, before it 


aſſumes 


r 
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me the ſtate and properties of the other. 
The following ſketch will exhibit theſe 
gradations, from the time of the action of 
the animal organization, to that of the re- 
gular depoſition, by which tranſparent-ſpar 
is lowly formed. 

The waters in the ſea, librating according to 
laws yet unknown to us, are inſenſibly diſ- 


placed, and change their bed; they quit one 


coaſt, which gradually encraaches on the ſea, 5 
while they advance on another, whoſe extent is 
diminiſhed i in the ſame proportion: this fact 
is proved in Buffoon' s. learned Theory of the 
Earth, In proportion as the waters quit one 
part of their bed, they leave the. bottom un- 
covered, on which their various motions, ſo. 
well deſcribed; by this celebrated writer, have 
formed beds, by the ſucceſſive depoſitions 
of ſolid matter, or the ſkeletons of marine 
animals. Theſe ſtrata are almoſt intirely filled 
with ſhells, whoſe. animal gluten, has, been 
deſtroyed by putrefaction, and which, having 
loſt their colour, poliſh, and confifience. are 
become friable and earthy, and have paſſed 
into the ſtate of foſſils. Hence the 7 — 5 

tion of earths and ſtones containing ſhells. 
Theſe ſtones, by the action of the rain 
waters, gradually loſe the organic form, 
become more and more friable, and form a 
ſubſtance of a texture ſcarcely conſiſtent, 
which! is called chalk. When a ſtone, com- 
M . OH poſed 
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poſed of ſhells, has acquired ſufficient hard. 
neſs to be capable of poliſh, and when the 
ſhells have become variouſly coloured, it 
then conſtitutes the lumachello. If the traces 
of organization are intirely deſtroyed, and 
the ſtone be hard and ſuſceptible of polith, 
it is diſtinguiſhed by the name of marble. 
Water, impregnated with chalk, depoſits it 
on ſuch bodies as it paſſes over, and forms 
incruſtations. When it filters through the 
roofs of ſubterraneous cavities, it forms 
white opake depoſitions, compoſed of con- 
centric layers, whoſe figure on the whole 
is conical. Theſe ſtalactites, if united to- 
gether in large maſſes, and perfectly filling 
up the caverns, remain a long time in the 
earth ; they acquire conſiderable hardneſs, 
and produce alabaſter. - Laſtly, when water, 
holding in ſolution chalk in the moſt atte- 
nuated ſtate, flowly penetrates into the ca- 
vities of rocks, it will depoſit this ſubſtance, 
particle by particle, as it were; and theſe 
ſmall bodies, being applied to each other by 
the ſurfaces beſt adapted to unite, will take 
a ſymetric and regular arrangement, and 
form hard tranſparent cryſtals, ſimilar to 
thoſe of ſaline ſubſtances: theſe are calca- 
reous ſpars. This ſtate is the laſt, or moſt 
remote from its animal origin, in which 
chalk is found, and in which it has the 
greateſt reſemblance to a true ſalt. 


Theſe various and numerous e 
0 
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of the cretaceous ſubſtance, (the conſidera- 
tion of which affords the greateſt inſtruction 
to the naturaliſt, concerning the antiquity 
of the globe, its alterations, and the extent 
of the animal kingdom, whoſe ſubjects con- 
ſtitute a vaſt portion of its ſurface and ex- 
ternal ſtrata,) preſent only to the eyes of the 
chemiſt one ſingle and identical neutral ſalt, 
formed of lime and cretaceous acid. We 


ſhall proceed to conſider the ſubject in both 


points of view. = 

$ I. The natural hiſtory of calcareous 
ſubſtances. k | 1 8 8 

Before we enter into a particular account 
of calcareous matters, it will be proper to 
take a general view of their diſpoſition in 
the earth. Theſe ſubſtances form beds of 
greater or leſs extent, horizontal or inclined, 
which appear manifeſtly to have been form- 
ed by the action of waters. Theſe beds 
compoſe whole mountains, hills, &c. and 
form a great part of the external covering of 


the globe. They prove that the waters of 


the ſea have formerly. covered the earth, 
and have depoſited an immenſe quantity of 


Though we have already, in the Hiſtory of Earths 
and Stones, exhibited the methodical diviſions: of calca- 
reous ſubſtances, uſually diſtributed in this claſs by natu- 
raliſts, yet we think it proper, in this ſection, to exhibit 
them under another arrangement, which refers to con- 


| fiderations different from thoſe by which the compilers of 


Nomenclatures in general are guided, Note of the Author. 
M 4 | the 
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the exuviz of their inhabitants. The rain 
waters, filtering through theſe calcareous 
maſſes, carry a portion along with them, 


Which they diſtribute at greater depths, in 


ſubterraneous cavities, - under the different 
forms we ſhall proceed to examine. 

Their general characters, as given by natu- 
raliſts, are highly uſeful to diſtinguiſh them, 
and are founded on two remarkable pro- 
perties: their not giving fire with ſteel, and 
their efferveſcence with acids. As it is evi- 


dent, from what has been already ſaid, that 


the form of calcareous matters is conſiderably 
varied, it is indiſpenſably neceſſary to divide 


| them into ſeveral genera, We admit fix.* 


Genus IJ. EAR THS AND STONES CoN- 
TAINING SHELLS. | 


Theſe ſubſtances have been arranged among 
ſtones, becauſe they have no apparent degree 
of taſte or ſolubility; but their analyſis 
ſhews that they are truly ſaline, as well as 
the other genera which follow.+ They are 


known 


* Tt may perhaps be thought ſtrange, that a diviſion of 
ſhould: be made in the hiſtory of one ſpecies of ſalt; 
but it muſt be obſerved, that theſs genera relate only to 
natural hiſtory, and that in fact they are referable to the 
ſpecies of neutral falt, whoſe chemical properties we exa- 
mine, Note of the Author. : 
+ Though theſe ſubſtances are truly faline, yet the 
names of earths and ſtones, which they have men 
ought 
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known by the organie form of the ſhells 
they contain; theſe are often intire, ſo that 
the ſtone itſelf is merely a maſs of ſhells; 
the original colours partly remain in ſome 
ſpecimens. Among the animals whoſe exu- 
via exiſt in this ſtate, ſeveral are obſerved: 
which are extinct, or no longer found living 
in the ſea; ſuch as many ſpecies of cornua- 
ammonis, and nautili. On the other hand, 
foſſil ſhells are found in France, and other 
parts of -Europe, the living individuals of 
which are found only in America. Some 
naturaliſts have made very extenſive diviſions 
of foſſil ſhells ; but as they reſemble thoſe 
of the living animals, we ſhall ſpeak of them 
in another part of our work. 

Many bes animal ſubſtances are likewiſe 
found among calcareous earths. When theſe 
manifeſtly appear to have belonged to known 
animals, they are then diſtinguiſhed by a 
name relative to their origin, and commonly 
formed out of the claſs. of animals to which 
they belong, adding another name, which 
denotes their ſtony nature; ſuch as madre- 


porites, &c, But it muſt be obſerved, that 


ought to be ſcrupulouſly preſerved, becauſe, as Mr. Dau- 
benton obſerves, names are public property, which it is. 
not lawful to infringe. If the learned world had uniyer- 
ally poſſeſſed the diſcretion of this eminent naturaliſt, the 
ſciences, and more eſpecially natural hiſtory, would not 
have intimidated beginners, as is ſometimes the caſe, by 
the magnitude of the nomenclature, Note of the Author, 


: the 
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the bones of men, quadrupeds, birds, and 
fiſhes, which are dug out of the earth, and 
are known by the name of foſſils, are not 
of a calcareous nature, but preſerve the na- 
ture of phoſphoric calcareous falt : fo that 
the ornitholithes, the ichthyolithes, &c. muſt 
not be arranged among'cretaceous ſubſtances, 
There are many foſſil organic ſubſtances, 
whoſe origin is not known ; theſe are nam- 
ed from their form, ſuch are the lapides Ju- 
daici, which ſome think are the ſpiculæ of 
ſea hedge-hogs ; the lapides numiſmales, re- 
ſembling pieces of money, and which appear 
to be ſmall cornua-ammonis applied upon 
each other; foſſil- bezoar, a kind of round maſs 
or concretion in concentric layers; the lu- 
dus Helmontii, whoſe ſpaces ſeem to have 
been formed by the drying and ſhrinking of 
an earthy ſubſtance, which afterwards be- 
came filled with calcareous earth. The tro- 
chites, entrochi, and aſtroites, which are 
roduced from a zoophite named ſea-palm ; 
the piſolites, oolites, or meconites, which 
are thought to be petrified fiſhes eggs or in- 

ſects, but whoſe true origin is unknown. 
As all petrified ſubſtances, whatever ani- 
mals they may have belonged to, have been 
referred to this genus of ſtones, which are 
truly calcareous; natural hiſtory likewiſe enu- 
merates in this place gammarolites, cancrites, 
entomolites, amphibiolites, zoolites, antro- 
polites: But ſince the new diſcoveries con- 
| cerning 
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cerning the nature af bones, theſe matters 
can no longer be referred to. cretaceous ſub- 
ſtances, as we have already pointed out. The 


ſame obſervation may be made reſpecting the 


gloſſopetræ, or petrified ſharks teeth, ivory 


or foſſil unicorn, which is produced from | 


elephants teeth; turquoiſe, or bones co- 
loured green and blue; toad-ſtones ; grey 
or yellow and hollow ſtones, which, accord- 
ing to Mr. Juſſieu, are the upper parts of the 
grinders of the Brazilian fiſh called Gron= 
deur ; and the ſerpents'eyes, which, accord- 
ing to that naturaliſt, are the incifive teeth 
of the ſame fiſh.” 

After this previous explanation, the pre- 
ſent genus may be reduced to two ſpecies,, 
containing every poſſible variety. 

Species 

1. Entire ſhells or foſſils. 

Theſe are diſtinguiſhed by- different eir- 
cumſtances of colour, brilliancy, hardneſs, 
&c. In this ſpecies are comprehended ma- 
drepores, and all the habitations of polypt 
in the foſſil ſtate. | 

2. Falun, or cron. 

Shells broken, and in the Worm of . 
The ſoil of Tourain, and ſeveral other pro- 
vinces of France is entirely of this nature. 
lt is uſed as an "GREENER manure, = a 
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Genus: I. 8 EARTHS AND 
STONES. 


are formed aut of the ſubſtances of 
the Thet genus worn down and. depoſited by 
waters. They are found diſpoſed in beds or 
ſtrata within the earth. We ſhall follow 
Mr. Daubenton in the atinen, of the. 


different kinds. 
Species 

1. Compact calcareous earth; chalk. 

Its colour and grain are various; it is 
employed for many domeſtic purpoſes. 

2. Spungy calcareous earth; ſtone- mar- 
row. 

3. Calcareous earth in owder; foſſil flour. 

4. Calcareous earth of the confiſtence of 
cream; lac-lunæ. 

. Soft calcareous earth ; tufa. 

It hardens and becomes white by drying. 

6. Calcareous earth i in large grains. 

The earth of Arcueil is an inſtance of 
this ; it contains ſhells broken. to pieces. 

. Fine grained calcareous earth. 

The thunder-ſtone i is a variety of this. 

Without entering into uſeleſs details, it 
may eaſily be imagined that the hardneſs, 
and the ſeveral — to which theſe earths 
and ſtones are applied, afford names to a great 
number of varieties. In general m ſerve 

to 


MARBLE  , 18g 


to 18 lime, and for other uſes in the e eon 
ſtruction of edifices. 


Genus III. Maxbrr. 


Marbles differ from calcareous Wes pro- 
perly ſo called, in being rather harder; like 
them they efferveſce with acids, have a gra- 
nulated fracture, and do not give fire with 
ſteel; but their grain is much finer and 
cloſer, their colours more brilliant, and 
they take a better poliſh. Every one is — 
quainted with the uſe of marble in ſcu 
ture, architecture, &c. It is likewiſe u 50 
in ſome countries to make Di 
Species — 135 

I. chello. | 

This name is given by the Ttaliany to mik 
ble compoſed of agglutinated ſhells. 

2. Breccias. 

This marble is compoſed of mall round 
maſſes bedded in a cement of the fame na- 


4 5 x — 
. Matble properly fo called. 

Neither the ſhells nor the lumachellos, nor 
the round maſſes of the breccias are found 
in this; its 1 74 are irregular, and it is 
often veined. Mr. Daubenton arranges mar- 
bles according to the number and combina- 
tion of their colours, and includes the lu- 
machellos and the breccias under the ſame 
denomination. | 

1. Marble 
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1. Marble of fix colours; for example, 


Marble from Wirtemberg. 

2. Marble of two colours; for example, 
white and grey. Marble from Carrara. 
3. Marble of three colours; for example, 
grey, yellow, and black. Lumachello. 

Marble of four colours; for example, 
white, grey, yellow, and red. Brocatello 


of Spain. 


Marble of five colours; for Sea 


white, grey, yellow, red, and black. * 
cia of Old Caſtile. | 


Species 
4. Figured marble. 


It repreſents ruins, as in the marble of 
Florence ; or plants, as in the Heſſian mar- 
ble. 

It muſt - We that the colours of 
marble depend almoſt always on iron inter- 

oſed between its grains. This ſtone, though 
ſuſceptible of a good poliſh, is very porous. 
It is well known how eaſily it is ſtained, and 
on this property is founded the art of drawing 
coloured flowers on marble. 

Marble is often mixed with fragments of 
hard ſtone, ſuch as quartz, or ſilex, in 
which caſe it gives fire with ſteel at that 
part. I have frequently obſerved this cha- 
racter 1 in ſeveral ſpecies of black marble. 


Genus 


us 
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Genus IV. CoNncRETIONs. 


Concretions are formed: irregularly by a 
depoſition of calcareous matter by water on 
the ſurfaces of bodies. They are not diſ- 
poſed in large beds, but by fragments in 
maſſes, at firſ! ſeparate, which gradually 
growing larger, join, and become confound- 
ed together. 

1 8 
. Incruſtations. 

8 loaded with chalk aenolitt it on he 
ſurface of all bodies over which they flow. 
Incruſtations may therefore have every poſ- 
ſible form, according to the ſubſtance which 
has ſerved as a nucleus. Such are thoſe 
ſpecimens from the waters of Arcueil ; ſuch 
likewiſe 1 is Oſteocolla, &c. 8 

2. Stalactites. 

They are formed ſlowly, and by concen- 
tric layers depoſited by waters at the vaults 
of caverns, &c. They vary in magnitude, 
tranſparency, grain, colour, and form; they 
are in general pyramidical and hollow. The 
flos-ferri is the pureſt of all. When they 
are adherent to the ſides of ſubterraneous 
cavities they are called congelations ; when 
they ſtand on the floor of the cavern, they 
are denominated ſtalagmites. 

3. Alabaſter. 

Alabaſter appears to be formed by the pu- 
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reſt ſtalactites, after remaining long in the 
earth; it is not fo hard as marble, and when 
it is poliſhed, its ſurface appears greaſy and 
oily; it is manifeſtly compoſed of layers 
which have different directions; it has al- 
ways an imperfect tranſparency, which dif. 
tinguiſhes it from marbles, but it is never {6 
clear as ſpars. It 1s. formed into vaſes and 
ſtatues ; many varieties of this nn may 
be diſtinguiſhed. | 
Varieties, 

1. Oriental alabaſter. 

It is the moſt tranſparent and the hardeſt, 

2. Occidental alabaſter. *' 

Leſs beautiful and pure than the forego- 
1 
wo Alabaſter potted with different colours, 

. Wavy alabaſter, _ 
It is likewiſe called alabaſter of agate. 
5. Alabaſter repreſenting figures of herbs, 
, 1 
Genus V. CALCAREous SPAR. 


Calcareous ſpar differs from the four pre- 
ceding genera by its form, which is com- 
monly regular, and eſpecially by its frac- 
ture. It conſiſts of laminæ applied on each 
other, as evidently appears From! its frac- 
ture ; it crumbles when ſtruck with a ſteel, 


Species 


1. Opake calcareous ſpar. 
It is white, or variouſly coloured, and 


uſually in 2 form of rhomboidal plates. 


2 . Tr anſ- 
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>. Tranſparent rhomboidal calcareous ſpar ; - 
Iceland cryſtal. | 
It doubles objects. | 
3. Priſmatic calcareous ſpar, without py- 
ramids. WT 
Theſe are truncated hexahedral priſms, 
whoſe faces are either equal or unequal, and 
whoſe angles are ſometimes truncated in ſuch 
a manner as to form twelve-fided priſms. It 
conſequently has three varieties, | 
4. Calcareous ſpar in priſms, terminated 
by two pyramids. _ 3 27133 
There is a conſiderable number of varie- 
ties of this ſpar. Some are hexahedral priſms, 
terminated by hexahedral pyramids, either 
entire or truncated. Others preſent trihedral 
pyramids, either entire or truncated, or with 
dihedral ſummits, at the extremity of the 
ame hexahedral priſms. Laſtly, there are qua- 
drangular priſms terminated by dihedral ſum- 
mits. All theſe varieties may have either one 
or two pyramids according to their poſition. 
5. Pyramidal calcareous ſpar. 
This is compoſed of one or two pyramids 
united without an intermediate priſm; the 
hexahedral or triangular form of theſe py- 
ramids, the inequality of their faces, and the 
truncature of their angles, eſtabliſh a great 
number of varieties.“ 


An idea of the varieties of form diſtinguiſhable in ſpars, 
and of the great number of ſpecies thence reſulting, may be 
had by conſulting the Engliſh work of Dr. Hill, entitled 


the 
Vor. II. N 
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6. Dodecahedral calcareous ſpar. 

This ſpar, which in its figure reſembles a 
kind of garnet or marcaſite, appears to be 
compoſed of two pentagonal pyramids, trun- 
cated and united at their baſe. 

7. Calcareous ſpar in ſtriæ. 

This is an aggregate of long priſms ad- 
hering ſide-ways, which do not preſent any 
determinate or regular form. The ſwine- 
ſtone of the Swedes belongs to this ſpe- 
cies. 

8. Lenticular calcareous ſpar. | 
- This ſpecies is compoſed of flat cryſtals 
diſpoſed obliquely beſide each other. Rome 
de Liſle thinks it a variety of the hexahedral 
priſmatic ſpar, terminated by two obtuſe tri- 
angular priſms placed in oppoſite directions. 


| _ Cryſtallographie, page 123. firſt edition. 
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§II. Concerning the Chemical Properties 
of Spar, and Calcareous Matters in ge- 
neral. | | 


The ſpar we have deſcribed being the moſt 
pure cretaceous, or calcareous ſubſtance we 
3 muſt be adverted to in our inquiries 
into the chemical properties of the ſub- 


the Hiſtory of Foflils, &c. London, 1748. Rome de Liſle 
has given an extract in the firſt edition of his Cryſtallogra- 
phy, page 131, and ſeq. page 191, and ſeq. relative to cal- 


careous ſpar and rock cryſtal. He ſhews that Dr. Hill's WO ' 
method is defective and embarraſſing. Note of the {re | 
- nces 
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ſtances among which it poſſeſſes the firſt 
place; at the ſame time obſerving, that all 
the calcareous matters deſcribed in the five 
foregoing genera, preſent abſolutely the ſame 
properties in ſimilar circumſtances. 
- In order to analyze calcareous ſpar, its 
aggregation muſt be firſt deſtroyed by re- 
ducing it to powder. In this form it is 
white and opake, and has no ſenſible taſte, 
though it ſeems to contract or harden the 
fibres of the tongue and palate, when kept 
for ſome time in the mouth. | 
When expoſed to the action of heat, it loſes 
its acid and water of cryſtallization ; if ſud- 
denly heated, it decrepitates, and becomes 
opake. By diſtillation in a retort, much water 
and cretaceous acid is obtained; but a conſi- 
derable heat is required to diſengage the latter. 
After this operation, the ſpar is reduced to 
the ſtate of quick-lime ; and the ſpar may 
be regenerated by combining quick-lime 
with the acid obtained in this decompoſition. 
A diſtillation of chalk, which does not dif- 
fer from calcareous ſpar, except in its friabi- 
lity and its opacity, has been made by Mr. 
Jacquin, The Duc de la Rochefoucauld, 
who repeated this experiment with great 
care, obſerved, that ſtone-ware retorts ſuffer 


a part of the gas to eſcape. Dr. Prieſtley 


has eſtabliſhed this fact by many very accu- 


rate experiments. A retort of iron, or gun 


barrel, may be uſed ; but a ſmall quantity of 


N 2 inflammable 


196 CALCAREOUS SPAR. 


inflammable gas is always produced by the 
action of the water contained in the chalk 
upon the iron. 

Calcareous ſpar, expoſed to à ſtrong heat in 
crucibles made of clay, is capable of flowing 
into glaſs, where it touches the veſſel. Mr. 
D'Arcet has melted ſeveral pieces into a 
tranſparent glaſs, with a few ſpots. But as 
Macquer has obſerved that this earthy falt 
did not melt in the focus of Mr. Trudaine's 
burning lens, it cannot be doubted but that 
the fuſion obtained by Mr. D'Arcet was 
produced by the clay of the crucibles. 

Calcareous ſpar is not altered by expoſure 
to pure air; but the contact of the humid 
atmoſphere, together with the action of the 
ſun's rays, deprive it of its tranſparency, and 
deſtroy the coheſion of its laminæ. Its ſurface 
takes the colours of the rainbow, grows dim, 
and ſplits off by degrees. It does not appear 
to be ſoluble in water. Chalk, which can- 
not by art be diſſolved in this fluid, is never- 
theleſs held in ſolution by waters which pals 
over' beds of cretaceous ſubſtances : ſome 
waters, ſuch as thoſe of Arcueil, in the neigh- 
bourhood of Paris, contain a conſiderable 
quantity ; ſo that in the ſpace of a few months 
bodies plunged therein become incruſted. 
The waters of the baths of St. Philip, in 
Italy, are ſo highly charged with this ſub- 
ſtance, that they depoſit it to the thickneſs 
of about half an inch in the ſpace of ol few 

ays. 
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days. This property is applied to the for- 
mation of ſmall tablets and figures; moulds 
are plunged in theſe waters, and the chalk 
is depoſited on their internal ſurface, 

. Calcareous ſpar promotes the vitrification 
of ſome earthy and ſtony ſubſtances. Mixed 
with filiceous earth, it cauſes fuſion, when 
the latter is in the proportion of one-third. 

Chalk, when naturally mixed with argilla- 
ceous earth, forms the ſubſtance called marle. 
This ſubſtance preſents a great number of 
yarieties, with reſpect to colour, denſity, 
&c. and melts into a greeniſh yellow glaſs, 
when urged by a ſtrong heat. It is uſed 
with great ſucceſs as a manure to. fertilize 
lands. 

Ponderous earth and magneſia have no 
action on calcareous ſpar, by the humid 
way, the cretaceous acid adhering more 
ſtrongly to the lime than to either of theſe ; 
but calcareous ſpar, treated by fire with 
theſe alkaline earths, forms a vitreous com- 
bination. Mr. Achard has made a nume- 
rous ſeries of experiments on all theſe mix- 
tures by vitrification; accounts of which are 
inſerted in Rozier's Journal. | 

Fixed and volatile alkali do not affect cal- 
careous ſpar, their affinity with cretaceous 
acid being leſs than that of lime: 

The vitriolic, nitrous, marine, and ſpar 
acids decompoſe it, by ſeizing its haſe, and 
diſengaging the cretaceous acid, If ſpirit of 

08 3 vitriol 
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vitriol be poured on calcareous ſpar, an ebul- 
lition is excited, which ariſes from the dif. 
engagement of the cretaceous acid in the 
gaſeous form. Naturalifts avail theinſelves, 
with great ſucceſs, of this chemical charac. 
ter, to diſtinguith calcareous ſubſtances. An 
exact analyſis of calcareous ſpar may be made 
by acids. For that purpoſe ſpirit of vitriol 
is poured on this ſalt, firſt reduced to pow- 
der. The cretaceous acid, which eſcapes with 
efferveſcence, may be collected by means of 
a recurved tube, under veſſels of mercury. 
The efferveſcence is accompanied with cold, 
ariſing from the volatilization of the cretaceous 
acid, When the proceſs is finiſhed, if the new 
combination be examined, it is found to be 
ſelenite, formed by the vitriolic acid united 
to the lime which compoſed the baſe of the 
calcareous ſpar. Recent experiments have 
ſhewn, that ſome of theſe ſpars contain a 
ſmall proportion of magneſia, and afford 
Epſom ſalt when diſſolved in the vitriolic 
acid. The nitrous acid, which naturaliſts 
commonly employ in their aſſays, produces 
the ſame efferveſcence; when dropped on 
calcareous ſpar, it diſengages the cretaceous 
acid, and forms calcareous nitre with its 

baſe. | | 
The marine acid likewiſe ſeparates the 
calcareous acid from this ſpar with violent 
efferveſcence, and forms calcareous marine 
ſalt by combining with the lime, 4 
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The ſparry acid decompoſes it in the ſame 
manner, and forms vitreous ſpar, or ſparry 
fluor, with its calcareous bale, 

The ſedative. acid, or acid of borax, does 
not decompoſe calcareous ſpar in the cold, 
but it produces an efferveſcence when mixed 
with chalk in powder, diluted with a ſuf- 
ficient quantity of water, and expoſed to 
beat. << Wn. 2 

The cretaceous acid has the property of 
rendering ſpar and calcareous matters ſoluble 
in water. We have already ſeen, in treating 
of this acid, that it precipitates lime- water, 
and that the chalk is re-diflolved, if more 
cretaceous acid be added than is ſufficient to 
produce this effect. The acid ſpirit of 
chalk, by remaining on calcareous ſpar in 
powder, becomes gradually charged with a 
certain quantity of this earthy neutral falt, 
Many waters contain chalk diſſolved by the 
medium of this acid; but it ſoon precipi- 
tates, when the acid is ſuffered to eſcape by 
expoſure to air. This effect is much more 
quickly produced by the action of heat; and 
for that reaſon boiling 1s ſuccesfully em- 
ployed to correct waters loaded with chalk, 
which, without this precaution, would be 
crude or hard. | ; ; 

As chalk is almoſt always ſufpended by 
means of the cretaceous acid, it 1s therefore 
eaſily ſeen why it ſo readily precipitates, and 


cauſes calcareous depoſitions and incruſta- 
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tions, as we have obſerved of the waters of 
Arcueil, and the baths of St. Philip in 
Italy. When natural hiſtory was leſs en- 
lightened by chemiſtry, ſprings of this kind 
were called petrifying waters, and were by 
the vulgar reckoned among the number of 
miracles. ; | 
Calcareous ſpar has no action on neutral 
ſalts with baſe of fixed alkali. It decom- 
poſes ammoniacal falts, as does likewiſe 
chalk. A calcareous ſalt, formed by the 
acid of the ammoniacal ſalts and the lime of 
ſpar, and alſo cretaceous ammoniacal ſalt, 
ariſing from the combination of the acid of 
the calcareous ſpar with the volatile alkali 
of the ſal ammoniac, are obtained. This 
operation 1s made, by diſtilling in a ſtone- 
ware retort, a mixture of one pound of al 
ammoniac, and two pounds of chalk or cre- 
taceous ſpar, in powder. Theſe two ſub- 
ſtances. muſt be very dry. A receiver or 
cucurbit of glaſs: is adapted to the retort, 
and the fire is gradually raiſed to a low red 
heat. White vapours paſs over, which con- 
denſe in very white and pure cryſtals on the 
ſides of the receiver. This appears to be the 
proceſs uſed in England for preparing the 
cretaceous ammoniacal ſalt, which was for- 
merly exported from thence to every part of 
Europe, under the name of ſal volatile; but 


at preſent it is prepared every where. The 


reſidue of this operation is calcareous marine 
falt, 
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falt, which is uſually melted, if a briſk heat 
be given towards the end. | 

The uſes of ſpar, and calcareous matter in 9 
general, are very extenſive, as we have already 
ſhewn in treating of their natural hiſtory ; 
but one of the moſt important of theſe uſes 
is, the preparation of lime. The burning 
of lime conſiſts in decompoſing calcareous 
matters by the action of heat, which de- = 

rives them of their acid. Stones compoſed WF 
of ſhells, marbles, and moſt calcareous ſpars, 
are the ſubſtances which afford the beſt lime. 
But the hard calcareous ſtone, called lime- ; 
ſtone, is more commonly uſed, eſpecially in | 
the neighbourhood of Paris. Theſe ſtones 0 
in France are arranged in a furnace, or kiln, l 
ſo as to form a kink of yault, beneath which 
a wood fire is lighted, and kept up till a 
ſtrong flame, without ſmoke, is raiſed about 
ten feet above the furnace, and till the ſtones 
become very white. Pit coal begins to be 
uſed at Paris for the burning of lime. 

Good lime is hard, ſonorous, becomes 
quickly and ſtrongly heated by the addition 
of water, and emits a denſe vapour durin 

its extinction. If it be not ſufficiently'cal- 
cined, it is leſs ſonorous, and heats ſlowly : 
if the calcination has been too great, it is 
ſemi-yitrified, emits too clear a ſound when 
ſtruck, and does not eaſily unite with wa- 
ter. The workmen call it over-burned lime. 
We ſhall not here enumerate the uſes of lime, 
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but refer the reader to the hiſtory. of that 
pure ſubſtance. Fee | 
But we ſhall here add, that ſuch calcareous 
ſpar as is naturally found mixed with very 
ſmall fragments of ſelenite, or gypſum, and 
which is depoſited in mountains in large re- 
gular ſtrata, ſeparated by clay and marle, as 
1s obſerved in the vicinity of Paris, conſti- 
tutes the moſt uſeful lime-ſtone for building. 
Though we have already ſpoken of this ar- 
ticle under the head ſelenite, we think it pro- 
er to reſume the ſubject in this place rather 
at length, becauſe all treatiſes of natural 
hiſtory, and of chemiſtry, are deficient in 
this reſpect. It muſt be recollected, that 
pure ſelenite, by calcination, affords only 
fine plaſter, which makes an incoherent paſte 
with water, and is employed to caſt ſtatues, 
Every one knows how eaſily this paſte is 
broken when dry; a circumſtance which t 
depends on the maſs being alike throughout. p 
This is not the caſe with ſuch plaſter as is pro- { 
per for building. The ſtone which affords it 9 
at Montmartre, and other places, is a kind 0 
of breccia, formed of very ſmall granulated X 
cryſtals of ſelenite, together with thin la- Fr 
mine of calcareous ſpar: the preſence of I p 
the latter may be aſcertained by a drop of f. 
nitrous acid applied to the ſtone, which diſ- li 
engages the cretaceous acid with a ſtrong f. 
efferveſcence. When a given quantity of i 
the plaſter ſtone of Montmartre is diſſolved W 6 
In 


PLASTER STONE 203 


in aqua-fortis, all the calcareous ſpar is de- 


compoſed, in proportion as the lime unites 
with the nitrous acid. The ſelenite, which is 
not ſoluble in this menſtruum, remains be- 


hind. The relative qualities of calcareous 


ſpar and ſelenite in different plaſter ſtones 
may thus be found; and experience ſhews, 
that the beſt plaſter ſtone contains more than 
half its weight of the ſpar. 


The mixed nature of the plaſter ſtone be- | 


ing admitted, it is eaſy to account for the 
phenomena exhibited in its burning, its ex- 
tinction, and its hardening. When this 
earthy ſalt is burned, the ſelenite loſes its 
water of cryſtallization, and becomes friable; 
the calcareous ſpar, at the ſame time, being 


converted into lime by the loſs of its acid. 


In this ſtate, the well burned plaſter is acrid 
and alkaline; converts the ſyrup of violets 
toa green ; becomes hot with acids without 
efferveſcence ; and loſes its goodneſs by expo- 
ſure to air, in proportion as the lime is extin- 
guiſhed by attracting humidity and cretace- 
ous acid from the atmoſphere. It abſorbs 
water with avidity; and with regard to the 
ſolidity it ſo ſuddenly takes, which is a pro- 
perty oppoſite to thoſe of pure lime, it ariſes 
from the circumſtance, that when the quick- 
lime has abſorbed as much water as is neceſ- 
ſary for its extinction, the ſelenite, which is 
interſperſed between its particles, cryſtallizes 
ſuddenly, and produces the ſame effect as 
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ſand in mortar, by giving ſolidity to the 
whole. 

Laſtly, from this theory it is known, 
why plaſter may be well preſerved in a hot 
and dry place, but is quickly deſtroyed by 
humidity. The ſolubility of its two faline 
principles in water is the cauſe of this phe- 
nomenon. 


CHAPTER VIII. 


Genus IV. NEUTRAL SALTS, WITH BASE 
or MAGNESILIA, OR MAGNESIAN Nev- 
TRAL SALTS, BY 


| W E have already obſerved, in the hiſtory 
of acids, that magnefia readily combines 
with thoſe ſalts, and forms ſaline compounds 
different from thoſe which contain other 
baſes. Theſe falts are not yet perfectly 
known, few chemiſts having paid particular 
attention to them. The celebrated Dr. 
Black is the firſt who made a proper diſtinc- 
tion between theſe falts and other terreſtrial- 
ſaline bodies, with which they were before 
confounded. | 
Magneſian falts poſſeſs generic characters 
ſufficient to diſtinguiſh them. They are al- 
molt all bitter and falt; the greateſt part 
cryſtallize 
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eryſtallize regularly, though with difficulty; 


in general they are very ſoluble in water, 


ſome even attracting the humidity of the air; 
and they are more eaſily decompoſed than 
ammoniacal and calcareous ſalts. Ponderous 
earth, lime, volatile alkali, and the two 
fixed alkalis, deprive them of their acid. 
Theſe falts are fix in number; namely, 
magneſian vitriol, or Epſom ſalt, magneſian 
nitre, magneſian marine ſalt, magneſian bo- 
rax, magneſian fluor, and magneſian chalk. 


Species I, MAN RESTIAN VITRIOL, OR 
EPSO0M SALT. 


The neutral falt, compoſed of magneſia, | 


united to the vitriolic acid, has been called 
Epſom falt, from the name of a ſpring in 
England from which it was formerly ob- 
tained ; it exiſts likewiſe in the waters of 
Egra, Sedlitz, and Seydſchutz. Its true 
name is magneſian vitriol; Bergman calls it 
vitriolated magneſia. 
This ſalt has a very bitter taſte, and on 
that account has been called ſal catharticus 
amarus ; it is met with in commerce in the 
form of very ſmall needles, terminated by 
acute pyramids; in this ſtate it much reſem- 
bles Glauber's ſalt, but its taſte is more 
bitter. It does not effloreſce in the air; 


and its regular cryſtallization is very differ 


ent from that which we have juſt deſcribed. 
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By ſpontaneous evaporation, it is obtained 
in fine quadrangular priſms, terminated by 
quadrangular pyramids, all the ſurfaces be- 
ing ſmooth and without furrows ; its cry. 
tals in general are ſhorter and larger than 
thoſe of Glauber's ſalt; and it likewiſe dif- 
fers from that perfe& neutral ſalt in all its 
other properties. N 
Epſom falt retains a ſufficient quantity of 
the water of cryſtallization to admit the 
aqueous liquefaction. A very flight heat is 
ſufficient to melt it; and it congeals, by 
cooling, into a maſs of no determinate form, 
Continued application of heat dries it into 
a white friable maſs, which is merely the 
falt deprived of its water of cryitallization : 
it does not experience the true igneous fu- 
ſion but by an extreme heat. The water 
of cryſtallization in Epſom falt is nearly half 
its weight. 12 
Macquer and other chemiſts affirm, that 
it becomes ſlightly moiſtened by expoſure to 
air, and that it may be thereby diſtinguiſhed 
from Glauber's ſalt, which effloreſces. But 
Bergman on the contrary affirms, that Ep- 
ſom ſalt, expoſed to a dry air, loſes its tranſ- 
parency, and is at length reduced into a 
white powder; and he affirms, that the ſalt 
Told in the form of ſmall needles, is humid 
and deliqueſcent, on account of the mag- 
nefian marine falt it contains. Mr. Butini, 


citizen of Geneva, to whom we are indebted 
| for 
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for a ſeries of valuable inquiries concernin 
magneſia, affirms, that he found in Engliſh 
Epſom ſalt, a ſufficient quantity of Glauber's 
ſalt, to which the effloreſcence might be at- 
tributed; but that vitriol of magneſia, well 
purified, though its tranſparency is dimi- 
niſhed by expoſure to air, is very far from 


effloreſcing like Glauber's ſalt, which is in- 


tirely reduced to powder at the end of a ſhort 
ſpace of time. 
Epſom falt is fo ſoluble i in water, that no 


more than twice its weight of cold, or half its 
weight of hot water, are required to hold it 


in ſolution. It cryſtallizes by cooling; but 
very regular cryſtals can only be produced by 
ſpontaneous evaporation. 

This falt is not altered by fliceous or ar- 
gillaceous earths. 


Ponderous earth decompoſes it, becauſe 


its affinity to the vitriolic acid is greater than 
that of magneſia. | 

Lime decompoſes it for the ſame reaſon. 
If a ſmall quantity of Epſom ſalt be added 


to lime-water, or if the latter be added to 


a ſolution of the ſalt, a precipitate is form- 


ed, conſiſting of magneſia and ſelenite; this 


precipitation 13 a diſtinctive character, by 
which 
Glauber's falt. 

Pure alkalis likewiſe decompoſe Epſom 
falt. The cauſtic volatile alkali decompoſ- 
ing this falt, and having no effect on ſele- 

nite, 


magneſian vitriol may be known from 
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nite, is a proof that it has a ſtronger affinity 
than magneſia, and a weaker than lime, with 
the vitriolic acid : it may therefore ſerve as 
a teſt of the preſence of Epſom falt in waters, 
Hence, likewiſe, pure magneſia is obtained, by 
means of the cauſtic yolatile alkali. Bergman 
obſerves, that pure volatile alkali does not 
completely precipitate the magneſia from 
Epſom falt, but that part remains unde- 
compoſed. The liquid holds in ſolution 
ammoniacal, vitriol, and Epſom falt ; ſome 
chemiſts have imagined, that theſe two ſalts, 
combining together, formed a triple ſalt, or 
compound of an acid united to two baſes: 


but there is a manifeſt error in this opinion; 


for though theſe ſalts are found in the fame 
water, one conſiſts of the vitriolic acid unit- 
ed to volatile alkali,, and the other of the 
fame acid combined with magnefia. Each 
has a portion of acid; and it is not one and 
the ſame acid which adheres to the two baſes; 
a condition abſolutely neceſſary to conſtitute 
a true triple falt.* | 


The action of Epſom falt on neutral falt, 


with baſe of alkali, is not yet known ; it is 


* The ſeparation of falts by cryſtallization ſeems to be 
the only method of aſcertaining whether theſe compounds 
of more than two principles exiſt or not. In ſuch caſes as 
they do exiſt, it becomes a queſtion, as for example, in 
the preſent, whether the three principles be united together 
as primary component parts, or whether two of them be 
united ſo as to form a ſecondary principle, to which the 
other unites, &, T. | 
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robable that it may decompoſe nitrous and 
marine falts of theſe genera by double affi« 
nit 

Mr. - Quartremer Dijonval «rats; in 4 4 
letter to Mr. De Morveau (Roſier's Jour- 
nal for May 1780) that when a ſolution of 
Epſom ſalt is added to a ſolution of vitriolie 
ammoniac, the Epſom falt is totally preci- 
pitated without decompoſition, in the form 
of cryſtals of conſiderable magnitude, which 
may be known by the taſte, &c. He attri- 
butes this effect to the vitriolic ſal ammo4 
niac ſeizing the water from the Epſom ſalt, 
which he thinks cryſtallizable in this man- 
ner. We ſhall conſider this explanation - in 
the hiſtory of magneſia and nitre. 

It is certain, that Epſom falt and the ere- 
taceous ſalts mutually decompoſe each other. 
When a ſolution of cretaceous tartar, or 
cretaceous ſoda, is poured into a ſolution of 
Epſom falt, a double decompoſition and 
combination take place; the vitriolic acid 


unites to the fixed alkalis, and the cretaceous 


acid, ſeparated from. the latter, ſeizes the 
magneſia, and forms a neutral ſalt, known 
by the name of mild or efferveſcent mag- 
neſia. By this proceſs, the mild magneſia, 
uſed in medicine as an excellent mild purge, 
is prepared, as will be ſeen more at large at 
article magneſian chalk. 

A folution of ſelenite, mixed with a fos 


lution of Epſom falt, affords a N 
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of the latter, according to Mr. Dijonval: 
the precipitate is ſcarcely ſenſible on account 
of the ſmall quantity of ſelenite diſſolved in 
the water. Nitrous and marine calcareous 
falts decompoſe Epſom falt; but we do not 
think it proper to comciude with Mr. Di- 
jonval, that the nitrous and marine acids 
3 more affinity than the vitriolic acid 
with magneſia, as theſe experiments certainly 
depend on double affinity. 
_ Bergman affirms, that a centenary of cryſ⸗ 
tallized Epſom ſalt contains nineteen parts 
of pure magneſia, thirty-three of vitriolic 
acid, and forty-eight of water. 
. Epſom ſalt is employed in medicine with 
great ſucceſs; it is a very uſeful purge, and 
at the ſame time has an opening quality. It 
is even preferred to other purgative ſalts, on 
account of its great ſolubility ; it is admi- 
niſtered either alone diſſolved in water, in a 
doſe from one to two ounces, or as an auxi- 
liary medicine in the quantity of one or two 
drachms. It mineralizes moſt natural pur- 
tive waters, eſpecially thoſe of Egra, Sed- 
he. Seydſchutz, &c. 


Species II. Macxesran NITRE. 


This combination of the nitrous acid with 
magneſia, called magneſian nitre, or nitrated 


magneſia, has been examined by Bergman. 


1 hat illuſtrious chemiſt i that a ſolu- 


tion 
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tion of this ſalt made by art, affords, after 
proper evaporation, priſmatic, quadrangular, 
ſpathoſe cryſtals, without pyramids. | 

This ſalt has an acrid and very bitter taſte 
it is decompoſed by heat, attracts the hu- 
midity of the air, and is very ſoluble in wa- 
ter. It cannot be obtained in cryſtals, but 


by a flow evaporation ; and the laws of its 


cryſtallization are not yet ſufficiently known 
to enable us to obtain it with certainty in a 
regular form, as 1s done with a great number 


of other ſalts. It is decompoſed by ra 


rous earth, lime, and alkalis. ; 

As magneſian nitre is diſſolved in the mo- 
ther waters of nitre, Mr. de Morveau pro- 
poſes to obtain the magneſia in the large way, 
by precipitating it with lime-water. This 


proceſs might be very advantageous in point 


of facility and cheapneſs : but the ſame che- 
miſt aſſerts that lime- water precipitates pure 
calcareous nitre, as I have myſelf obſerved in 
many experiments; the magneſia obtained by 
this proceſs would not therefore have the re- 
quiſite degree of purity for ſo uſeful a medi- 
cine. This object requires continued atten- 
tion, and a more minute explanation of its 

concomitant circumſtances, than the nature 
of this work admits of. | 
The vitriolic and fluor acids diſengage the 
nitrous from magneſia ; ſedative ſalt like- 
wie ſeparates it by the aſſiſtance of heat, in 
alen of its "IM : theſe properties 
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of magneſian nitre were diſcovered by Berg. 
man, Mr. Quartremer Dijonval, who hag 
made inquiries into many combinations of 
magneſia, found ſome of the properties of 
magneſian nitre very different from thoſe at- 
tributed to it by the chemiſt of Upſal, He 
afferts, that he obtained cryſtals of magneſian 
nitre which do not deliqueſce; and even adds, 
that the magneſian ſalts are as cryſtallizable 
and efloreſcent, as the calcareous ſalts are 


greedy of moiſture. 


The nitre of magneſia ſeems capable of 
decompoſing by double affinity the vitriolie 
falts, ſuch as vitriolated tartar, Glauber's ſalt, 
and vitriolic ammoniac ; but theſe decompo- 
fitions are not ſenſible in the mixture of the 
ſolutions of the different ſalts, as thoſe are 


which are effected with calcareous nitre: 


becauſe the common rhomboidal and ammo- 
niacal nitres, as well as the Epſom ſalt, are all 
very ſoluble in water; while the ſelenite form- 
ed by the decompoſition of vitriolic falts by 
calcareous nitre, affords a very plentiful pre- 
eipitate. The effect of theſe double affini- 
ties may however be ſeen by evaporating the 


fluid; the nitres formed by the combination 


of the alkalis, and the Epſom ſalt 133 
by the union of the vitriolic acid of the de- 
compoſed ſalts, with the baſe of magneſian 
nitre, are by that means obtained. | 
Mr. Dijonval mentions a fact, which de- 
ſerves all the attention of chemiſts ; it is the 
70 precipitation 
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precipitation of magneſian nitre by the ad- 
dition of calcareous nitre. When tranſpa- 


rent and very pure ſolutions of theſe two falts 


are mixed, the magneſian nitre is immedi- 
ately depoſited in the cryſtalline form, with- 
out being at all decompoſed ; the fluid retain- 
ing the calcareous nitre in ſolution: It is v 

ſingular that two ſalts, which when ſeparate 
had ſufficient water to hold them in perfect 
ſolution, ſhould when mixed exhibit: the ap- 
pearahce of the precipitation and cryſtalliza- 
tion of one of them. Mr. Dijonval thinks, 
as we have alteady announced, that this de- 
pends on the ſtrong tendency of the calcare- 
ous nitre to unite with water; this falt, 
according to him, being capable of abſorb+ 


ing a larger quantity of water than is neceſ- 


fary to hold it in ſolution, and the nitre of 
magneſia, on the contrary, tending ſtrongly 
to cryſtallize, the former immediately ſeizes 
the water which held the lattef ih ſolution ; 
the magneſian nitre is of courſe- precipitated 
in the cryſtalline form : this explanation does 
not, however, appear to remove all difficulties. 


How, in fact, can any ſalt, however ſolu- 


ble, or however ſtrong its diſpoſition to com- 


bine with water may be, ſeize the water from 
another falt, while itſelf is already united 
with a ſufficient quantity to hold it in ſolu- 


tion ? A] | 
If it be replied that it is not ſaturated 
with water, it ſhould be obſerved, that 
there will be a point of ſaturation at 
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which calcareous nitre would ceaſe to preci- 
pitate the marine ſalt of magneſia in this 
manner, and this fact ought to have been 
ſhewn. If the ſuppoſition be even admit- 
ted, how can the calcareous nitre ſeize the 
water of cryſtallization of the magneſian 


nitre, as Mr. Dijonval aſſerts, ſince the mag. 


neſian nitre appears to be precipitated in the 
cryſtalline form? We therefore think that 
ſome circumſtance eſcaped Mr. Dijonval in 
the phenomena he obſerved, and that they 


depend on a cauſe which will not be clearly 


aſcertained till the experiment has been re- 
peated in ſeveral different manners, with 


regard to the quantity of water, of lalts, the 


temperature, &c. 

Magneſian nitre is not uſed in the arts, 
nor in medicine. Its ſtrong taſte, its deli- 
queſcence, and all its other properties, ſhew, 
that it would act ſtrongly on the animal oeco- 


nomy; yet it deſerves to be tried as a ent | 


and en medicine. 


Species UI. Maonzeran Maxins SALT. 


This falt, x VO is a ſaturated combina- 
tion of marine acid and magneſia, exiſts in 
all falt waters, and in all ſuch as contain vi- 
triol of magneſia in ſolution, as the waters 


of Epſom, Egra, Sedlitz, Seydichutz, and 
many others; it is much more common than 


is ſuppoſed. a, 
| | Magnefian 
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Magneſian marine ſalt has à very bitter and 


hot taſte. Bergman affirms that it cannot be 


obtained in cryſtals, but by ſuddenly expoſ- 
ing ies ſolution, firſt concentrated by evapo- 
ration, to a great degree of cold. It is then 
in the form of ſmall and very deliqueſcent 
needles. This ſolution moſt commonly has 
the appearance of a tranſparent jelly. Mr. 
Dijonval, who affirms that he has obtained 
this ſalt in a regular and permanent form, 
thinks it is rather effloreſcent than nen 
cent. * 

Marine ſalt of magneſia is decompoſed, and 
loſes its acid, by the action of fire. The laſt 
portions of acid are not diſengaged but with 


great difficulty ; the Ty remains nen 


after the operation. 

This ſalt when expoſed to ahi air appears 
to attract humidity ſtrongly, and quickly falls 
into deliqueſcence. Bergman, and many other 
chemiſts, have mentioned this property. Mr. 


Dijonval is the only one who has aſſerted 


that the marine ſalt of magneſia, as well as 
magneſian nitre, effloreſces, inſtead of at- 


tracting humidity; but this aſſertion requires 5 


to be eſtabliſhed by repeated experiments. 
Magneſian marine falt is very ſoluble in 
water, and appears to be held in ſolution by 
leſs than its own weight of that fluid. It is 
very difficult to obtain it in perfect cryſtals; 
evaporation by heat does not ſucceed well, 
becauſe the fluid becomes thick, and almoſt 
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always takes the gelatinous form in cooling. 
There are more hopes of ſucceſs from the 
taneous evaporatian of a ſolution. of this 
ſalt during the heat of ſummer ; and this 


method is found to afford cryſtals, though 


with much difficulty. 
The marine ſalt of magneſia heated in a 
retort with filiceous and argillaceous earth 
gives out its acid; but as this is alſo diſen- 
gaged by mere heat, the decompoſition in 


the preſent caſe cannot be attributed to the 


carths. 5 

Ponderous earth and lime decompoſe this 
ſalt, and precipitate the magneſia. As the 
mother waters of the marine ſalt of ſalt 
ſprings contain marine ſalt of magneſia mix- 
ed with marine calcareous ſalt, the magneſia 
may be precipitated in the large way, and 
at a ſmall expence, by means of lime- water. 

Pure fixed and volatile alkalis have more 
affinity than magneſia to the marine acid, 
and therefore precipitate it from this alt, 
The water holds in ſolution febrifuge falt, 
marine falt, or fal ammoniac, according to 
the nature of the alkali made uſe of. 

The vitriolic and nitrous acids decompoſe 
this ſalt, and ſeparate the marine acid with 
efferveſcence. To effect theſe decompoſi- 
tions, a mixture of one part of either of theſe 
acids, and two parts of marine ſalt of mag- 
neſia, are to be expoſed to heat in a retort. 


The acid of the latter becomes volatilized, 
while 
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while the ſtronger acid combines with- the 


magneſia, and forms Epſom ſalt, or magne- 


ſian nitre. Sedative ſalt likewiſe diſengages 


the marine acid by heat. 


Marine ſalt, with baſe of. magneſia, de- | 


compoſes the vitriolic and nitrous falts, with 
baſe of fixed or volatile alkali, by the way 
of double affinity; but in order to be aſſured 
that theſe decompoſitions take place, the 
mixture muſt either be evaporated, or ſpirit 
of wine added, which ſeizes the water; other- 
wiſe the new faline reſults will remain diſ- 
ſolved in the fluid. 

According to Mr. Dijonval, if the ſolutions 
of febrifuge ſalt and marine ſalt of magne-, 


ſia are mixed, the latter ſalt is precipitated 


in cryſtals, in conſequence of its ſtrong diſ- 
poſition to cryſtallize, compared with that 
of the febrifuge ſalt, which retains the wa- 
ter of ſolution. It is very difficult to con- 


ceive, admitting the opinion of this chemiſt, 


how a falt, which is much inferior to the 
marine magneſian ſalt in point of ſolubility 

and deliqueſcence, can * this laſt of the 
water which holds it in ſolution. If a ſolu- 
tion of marine magneſian falt be mixed with 


a ſolution of marine calcareous falt, the for- 


mer is precipitated in cryſtals, according to 
the ſame chemiſt. All theſe aſſertions re- 
quire to be confirmed by new experiments, 
before they can be admitted as part of the 
elements of chemical ſcience. 8 
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M, gneſian marine ſalt is of no uſe, but we 
think it might be advantageouſly employed 
as an opening medicine; it is continually ad- 
miniſtered in ſmall quantities in Epſom ſalt, 
Sedlitz water, and the impure marine falts, ' 
theſe ſubſtances always containing it. | 


Species IV. Macnes1an BoRAx. 


This name may be given to the combina- 
tion of ſedative falt with magneſia. It is 
ſcarcely known. Bergman obſerved, that 
magneſia added to a ſolution of fedative ſalt 
was diſſolved, though flowly. The fluid, by 
evaporation, affords granulated irregular cryſ- 
tals. HI ; | 
This falt melts in the fire without decom- 
poſition. Acids decompoſe it by combining 
with the magneſia, and diſengaging the ſe- 
dative ſalt. Spirit of wine combines with 
the acid, and leaves the magneſia ſeparate: 
it does not therefore adhere ſtrongly to the 
acid of borax. oe | 
Hence it appears, that for want of expe- 
riments, we are ignorant of almoſt all the 
properties of this falt. ab 


Species V. MaNESLIAN FLVOR. 


The combination of magneſia with the 
ſparry acid, which® may be called magneſian 
fluor, fluorated magneſia, or ſparry magneſia, 
9 | 18 


— SS Www . 


6 


* 
an 
A, 

18 


CRETACEOUS MAGEN ESTA. 219 


is not more known than the magneſian borax. 
Bergman is the only chemiſt who mentions 
it. According to him, the ſparry acid ra- 
pidly diſſolves magneſia, great part of the 
ſalt being depoſited in proportion as the la- 
turation is effected. 
The ſolution affords, by ſpontaneous eva- 
oration, a kind of tranſparent froth, which 
hangs to the ſides of the veſſel, and preſents 
ſome long and very ſlender cryſtalline needles. 
Sparry cryſtals are likewiſe formed at the 
bottom of the veſſel, in hexagonal priſms, 
terminated by a low pyramid compoſed of 
three rhombs. This falt is not changed 
by the moſt violent heat, and no acid de- 
compoſes it in the moiſt way. It is one of 
thoſe neutral fluor falts, which deſerve to be 
. examined. 


— 


Species VI. Cixzracugtl  Macnes1A, 
OR MAGNESIAN CHALK; COMMON 
MaAGNESIA. bins 


This ſalt, denominated mild or efferveſ- 
cent magneſia by its diſcoverer, Dr. Black, 
is formed by the intimate union of magneſia 
with the cretaceous acid. | 

It has moſt commonly the appearance-of 
an earth, or very white powder. However, 
Bergman, and Mr. Butini of Geneva, ob- 
tained it in a cryſtalline form by the proceſs 
we ſhall deſcribe below. It is capable of 
uniting with various quantities of its acid, 


as 


Pad . 
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as all cretaceous ſalts in general are; and its 
properties differ accordingly, Its taſte is 
crude and earthy ; but its effect is more ſen- 
{ible on the inteſtines, as appears by its a&- 


ing as a purgative. 


Expoſed to the fire in a crucible, it loſes 
its acid and water. Mr. Tingry, apothe- 
cary at Geneva, obſerved, that when it is 
calcined in large quantities, it boils, and 
has the appearance of a fluid; a phenomenon 


produced by the diſengagement of its acid 


gas. A light ſmoke ariſes from the cruci- 
ble, which being depoſited on the ſurround- 
ing bodies, is found to be powder of mag- 
neſia, carried off by the current of cretaceous 
acid. If a hot body be plunged therein, it 
adheres to it, according to the ſame chemiſt; 
a cold ſubſtance takes up, by adheſion, a 
ſtill greater quantity : towards the end of the 
operation, the 1 74 ſhines, with a bluciſh 
and phoſphoric light, very ſenſible in the 
dark. 

If cretaceous magneſia be calcined in cloſe 
veſſels with a pneumatic apparatus, the water 
and acid may be preſerved. Mr. Butini, 
who made this experiment with great accu- 
racy, affirms, that thirty-two grains of com- 
mon magneſia, by which he means ſuch as 
is prepared for medical purpoſes, and is not 
entirely faturated with acid, contains about 
thirteen grains of pure earth, twelve grains | 
of acid, and ſeven of water, Bergman efti- 

mates 
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mates that cretaceous magneſia contains in 
the hundred, twenty- five or thirty parts of 
acid, thirty of water, and forty-five of pure 
magneſia. If cretaceous magneſia be more 
ſtrongly heated after it has loſt its acid, its 


parts agglutinate, and become hard like pure 


or cauſtic magneſia. 
Magneſian chalk is not ſenſibly altered by 


expoſure to air; yet, as it gathers into lumps 


when kept in a moiſt place, it ſeems to be 
ſlightly deliqueſcent. 

Water diflolves but an exceedingly ſmall 
quantity of cretaceous magneſia; and this 
ſolubility varies accordingly as the quantity 
of cretaceous acid is greater or leſs. If it 
be mixed with a ſmall quantity of water, it 
forms a kind of paſte, which is ſcarcely 
ductile, and dries without becoming firm, or 
contracting in its dimenſions. Common mag- 
neſia is ſoluble in the proportion of about a 
quarter of a grain to an ounce of the fluid, as 
may be aſcertained by evaporation. But there 
are means of diffolving magneſia in much 
K quantities, as we ſhall preſently ob- 

rve. Tien 
Cretaceous magneſia is not decompoſed by 
the pure vitrifiable or argillaceous earths; 
lime deprives it of its acid by greater affinity. 
Lime-water poured into a ſolution of creta- 
ceous magneſia, occaſions a very fenfible pre- 


cipitate, however ſmall the quantity of this 


neutral ſalt may be. The precipitate con- 
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fiſts of chalk, and a ſmall quantity of pure 
magneſia, which is nearly inſoluble. 

Pure fixed and volatile alkalis decompoſe 
it likewiſe, on account of their ſtronger affi- 


nity with the cretaceous acid. In theſe mix. 


tures cretaceous tartar, cretaceous ſoda, or 
cretaceous ſal-ammoniac, are formed, and 
the pure magneſia is precipitated. @_ 
The vitriolic, nitrous, and marine acids, 
decompoſe cretaceous magneſia, and render 


the analyſis of this neutral ſalt coinplete. 


They unite to magneſia, with which they 
have a ſtronger affinity than the cretaceous 
acid, and diſengage the latter in the aerial 


form. The cretaceous acid may be known 


by its uſual characters. Mr. Butini has ob- 
ſerved that the acids diſengage leſs fixed air 
than is extricated by the action of fire; for 
example, the marine acid diſengages more 
than the nitrous, and the nitrous more than 
the vitriolic. Whence he concludes, that 
the neutral ſalts, formed by magneſia with 
acids, retain a portion of cretaceous acid. 

The. cretaceous acid renders efferveſcent 
magneſia much more ſoluble than it is na- 
turally. The new experiments of Mr. Bu- 
tini depend chiefly on this circumſtance. 
He has diſcovered, that when common mag- 
neſia, which is not ſaturated with the cre- 
taceous acid, is thrown into gaſeous water, 


or acid ſpirit of chalk, the magneſia imme- 


diately becomes ſaturated, by depriving the 
OE water 
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water of a portion of the acid, and is not 
diſſolved, unleſs the water likewiſe contain a 
large quantity of the ſame acid. This ſolu- 
tion converts N of violets to a green. 
When expoſed to the cold, it loſes its ſuper- 
abundant air, but without any ſeparation of 
the magneſia, which remains perfectly com- 
bined, even when the water is frozen. If 
a ſolution of magneſia with exceſs of acid 
be heated, it becomes clouded, and reſumes 
a kind of tranſparency by cooling. This 
fingular phenomenon preſents, as Mr. Bu- 
tint has well obſerved, a new kind of falt, 
whoſe character 1s that of being more ſolu- 
ble in cold than in hot water. In order to 
obſerve the tranſition from opacity to tran- 
ſparency by cooling, the ſame chemiſt di- 
rects to take a ſolution, which contains two 
grains per ounce, and to heat it to 170 degrees 
of Fahrenheit's thermometer : it then be- 
comes of a milky appearance, and all the 
magneſia, which precipitated by heat, is re- 
diſſolved by cooling. 

Bergman having affirmed, that the ſolution 
of magneſia by the cretaceous acid, afforded 
by low evaporation, cryitals, ſome of which 
are in tranſparent grains, and others reſem- 
bling two collections of radii diverging from 
the ſame point; Mr. Butini obſerved the 


phenomena of this cryſtallization with great 


care. He evaporated, by the gentle heat of 
a as a ſolution charged with nine grains 
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of the ſalt 


per ounce of water. A pellicle 
was firſt formed at the top, whoſe under 
furface, as well as the ſides of the veſſel, had 


many tufts of cryſtals adhered to it. The 


reſidue preſented brilliant needles, compoſing 
ſmall hemiſpheric maſſes of diverging fibres. 
Theſe needles, which were not a line in 
length, being examined by the microſcope, 
were found to be long ſix- ſided priſms, trun- 
cated by a hexagon, and reſembling ſome 
ſpars. = a 
Mr. Butini has likewiſe diſcovered another 
method of cryſtallizing cretaceous magneſia; 
it conſiſts in expoſing to the air the ſolution 
precipitated by heat. At the end of a few 
days cryſtals are obtained ſimilar to thoſe 
afforded by evaporation. Magneſia precipi- 
tated from Epſom ſalt by cretaceous tartar, 
and dried, affords no cryſtals ; but when it 
is mixed in water, flocks of an ' irregular 
figure are formed ; but a ſolution of Epſom 
falt newly precipitated by fixed alkalis, af- 
fords needle-form cryſtals at the end of ſome 
days. The fame ſolution, ſeparated from its 
precipitate by the filtre, likewiſe afforded 
needles of magneſia. I have often obſerved 
that a ſolution of cretaceous magneſia pre- 
ared for chemical experiments, and pre- 
erved in well-cloſed glafs veffels, affords at 


the end of a certain time, a large quantity of 


very fine brilliant needles, which r 
5 | p 
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by the magnifier, were found to be ſix-fided 


prime. { 
Perfect neutral ſalts and cretaceous mag- 
neſia experience no change by ſolution in 
the ſame water; excepting only that they 
increaſe the ſolubility of the latter in water, 
according to Mr. Butini. Cretaceous tartar, 
however, deprives it of this property. 
Calcareous neutral ſalts are decompoſed 
by double affinity by efferveſcent magneſia, 
As lime has. a ſtronger affinity with acids 
than magneſia, the decompoſitions muſt. 
take place, in conſequence of the pre- 
ſence of cretaceous acid, to which lime has 
a ſtrong affinity, and quits its acid to ſeize 
this, provided another body be preſent with 
which the diſengaged acid can combine. 
Conſequently when a ſolution of cretaceous 
magneſia is poured into a ſolution of ſele- 
nite, calcareous nitre, or calcareous marine 
falt, the vitriolic, nitrous, or marine acid, 
quits the lime to unite with the magneſia, 
with which it forms Epſom ſalt, or nitre or 
marine falt with baſe of magneſia, while 
the lime combining with the cretaceous acid 
is precipitated in the form of chalk. 
Magneſia therefore acts in the ſame man- 
ner as volatile alkali. When either of theſe 
are pure and cauſtic, they cannot decompoſe 
calcareous falts, becauſe of the greater affi- 
nity of the lime to acids. But when they 
ae united to: fixed air or cretaceous. acid; 
FORM P they 
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dns then effect the decompoſition by double 
affinity. 
Cretaceous magneſia is uſed in medicine; 


it was formerly made with the mother water 


of nitre evaporated to dryneſs, or precipitated 


by fixed alkali; it was firſt known by the 
name of white magneſia, Count Palma's pow- 


der, powder. of Sentinelli. - It has likewiſe 


been called laxative polychreſt powder by Va- 


lentini, white magneſia of nitre, magneſia of 


common ſalt, becauſe it was likewiſe obtain- 
ed from the mother water of this laſt ſalt. 


But the medicine, ſo prepared, always con- 


tains . calcareous earth, and other foreign 
Aubſtances. The magneſia at preſent uſed is 


commonly precipitated from Epſom ſalt by 
fixed alkali. Mr. Butini has deſcribed a 


proceſs for obtaining very fine magneſia in 


the greateſt poſſible quantity: a certain quan- 
tity of vegetable alkali is diſſolved in double 
its weight of cold water, and expoſed to the 
air for ſome months, if time permits, that 
it may abſorb cretaceous acid from, the at- 


moſphere. This being filtered, a ſolution 


of an equal weight of Epſom falt in four or 


five times its weight of water is made ; the 


ſolution is filtered, and freſh water added in 
about | fifteen times the weight of the falt. 
This liquor is heated, and when it boils, 
the alkaline ſolution is poured in. A pre- 
cipitate of magneſia being formed, the mix- 


ture muſt be agitated and poured e on a r 
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of paper. The precipitate muſt be waſhed 
on the filter with boiling water, to carry off 
the vitriolated tartar it may contain. It is 
then taken from the filter, and thinly ſpread on 
papers, to dry by the heat of a ſtove; when 
dry, it is in white pieces, eaſily broken into a 
very fine powder, which adheres to the ſkin. 

Cretaceous magneſia as a purge is to be 
preferred to that which is cauſtic, becauſe it 
is much more ſoluble; it is'given in the 
doſe of one or two ounces according to cir- 
cumſtances. Cauſtic magneſia, on the con- 
trary, is preferable as an abſorbent, and it is 
therefore neceſſary to be provided with both; 
the principal reaſon of this preference of each, 
and the neceſſity of keeping both kinds of mag- 
neſia in the ſhops, has been well explained by 


in Macquer, in a paper preſented to the Royal 
n WW Society of Medicine. When magneſia is 
de adminiſtered as an abſorbent, it is intended 
he il to deſtroy and neutralize a diſengaged acid 
ut in the firſt paſſages, as happens with in- 
-af fants, young girls, women in child-bed, 


c. The acid in the ſtomach is certainly 
1 ſtronger than the cretaceous acid; ſo that 
{ when cretaceous magneſia is taken, it produces 


0 an efferveſcence proportional to the quantity 
* of diſengaged acid in the firſt paſſages. The 
s, cretaceous acid, during this efferveſcence, 


diſtends the ſtomach, and often occaſions 
pain, nauſea, vomitings, difficulty of re- 
ſpiration, and many other ſpaſmodic, acei- 


| 
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dents, according to the ſenſibility of the 


ſubjet. In theſe circumſtances the pure 
magneſia is greatly to be preferred, as it ab- 
ſorbs acidities with equal readineſs, and oc- 
caſions no efferveſcence. 

When on the contrary magneſia is to be given 
as a purge, and in caſes where there are no 

| ſymptoms of acidity in the firſt paſſages, the 
Cretaceous, magneſia may be uſed. The acid 
is not then diſengaged, and conſequently the 
accidents to be feared from that circumſtance 
do not take place. 67 

Mr. Butini propoſes an artificial mineral 

water made with gaſeous water charged with 
magneſia; he obſerves that ſuch a fluid may 
contain three drams of magneſian earth in 
the pound, and is not more difficult to pre- 
pare than the other artificial mineral waters, 
The manipulation is abſolutely the ſame in 
both, and there is no doubt but it might in 
many caſes be uſed with ſucceſs, 


— ———— am m—m——_—_—_—_—_—_—_—_ . 


Sr 

2 . | | | 

Genus V. ARrGIiLLACceous NEUTRAL 
SALTS, OR ALUMINOUS SALTS. 


VERY pure clay combines well with moſt 
acids, and produces neutral falts, diſ- 


tinguiſhed by the appellation argillaceous ot 
| aluminous, 
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luminous. This genus of faline matters, 
if we except the firſt ſpecies, has not yet 


been examined by chemiſts with ſufficient 
care, and therefore their properties are leſs 
known than thoſe of the four preceding ge- 
nera. Argillaceous falts are in general leſs 
rfe& than all the neutral ſalts we have yet 
ſpoken of. They yield their acids to fixed 
and volatile alkalis, ponderous earth, and 
magneſia: : their taſte is acrid, and aſtrin- 
nt. 
The preſent genus comprehends fix ſpe- 
cies; alum, argillaceous nitre, argillaceous 
marine ſalt, argillaceous borax, {party clay, 
and EMPLOY clay. 


Species 1. I. VITRIOL or CLay; ALUM. 


Alum is a neutral alt, formed by che com- 
bination of the vitriolic acid with pure clay, 
and may therefore be named vitriol of clay. 
Chemiſts have not always been agreed con- 
cerning the baſe of alum; ſome chemiſts 
have called it by the peculiar name' of alu- 
minous earth, or earth of alum. Margraaf 
has ſhewn, that earth of alum, kneaded up 
with filex in fine powder, forms clay. Hel- 
— Geoffroy, Pott, and eſpecially Baume, 

have formed true alum with clay and the 


vitriolic acid. And if the true characters of 
clay are to become ductile with water, to 
contract and become hard by heat, the alu- 

minous 
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minous earth having all theſe' properties in 
the moſt. eminent degree, ought to be re- 
garded as the pureſt clay. This opinion is 
at preſent univerſally admitted among che- 
miſts. re 583-40 210! 1 
Alum has a taſte at firſt ſweetiſh, and af- 
terwards ſtrongly aſtringent; it reddens blue 
paper; whence it appears that a portion of 
its acid is unfaturated : it aſſumes a very re- 
gular form, hereafter to be deſcribed. 
Alum is ſcarcely ever found pure in na- 
ture; it is ſometimes found in the neigh- 
bourhood of volcanos, but always mixed 
with argillaceous earth. Mineralogiſts, eſpe- 
cially Wallerius, have diſtinguiſhed ſeveral 
ſpecies of native alum, ſuch as the ſolid 
alum, cryſtallized alum, alum in effloreſ- 
cence, white, grey, brown, black, alumi- 
nous earths, aluminous ſhiſti. 
Several ſpecies. of alum are found in com- 
merce. D w 
1. Rock alum, in conſiderable. maſſes; 
tranſparent. Bergman thinks that this name 
is derived from the city of Rocca, in Syria, 
now called Edeſſa, where, the moſt ancient 
manufacture of this ſalt was eſtabliſhed; and 
not. becauſe its form reſembles. a rock, or 
ſtone, or becauſe it is obtained from rocks 
or ſtones, as ſeveral authors have affirmed. 
This ſpecies of alum is very impure. 
2. Roman alum, which is prepared in the 
territory of Civita Vecchia, and be 
IT rom 


a  - 


from a place, named in Italian,  Aluminiere 


della Tolfa. This alum is in pieces of the 
ſize of eggs; it is covered with a reddiſh 
effloreſcence, and is ſuppoſed to be pure 
when that effloreſcence is ſeparate. 

Naples alum, extracted from a pecu- 


line: earth at the Solfatara; it is in larger 


maſſes than the Roman alum, and one of 
its ſurfaces is covered: with pyramidal 80 
tals. 

4. Alum Cracks Da The moſt an- 
cient manufactures of alum appear to have 
been eſtabliſned near Smyrna and Conſtanti- 
nople. This alum is only found in cabinets 
of natural hiſtory.” 

5. Alum made in F rance. It is e 
in many manufactories, eſpecially at Javel, 
near Paris: it is found in effloreſcent ſhiſti. 
| have extracted a conſiderable quantity from 
an earth ſent to me out of Auvergne. This 
ſalt may be extracted from many ſubſtances 
of the like nature found in France, by which 
means we might take this branch of trade 
out of the hands of foreigners. 

6. Alum is likewiſe extracted ah earths 
and ſtones in many parts of Germany, where 
there have been manufactories ſince the year 
15443 and alſo in England, Spain, eee 
and in moſt parts of Europe. 

Beckman has written the hiſtory of the 
manufacture of alum, in a long diſſertation, 
when may be ſeen in the Gottingen Acts. 
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From the inquiries of this learned man it 
appears, that the orientals were the firſt 
who prepared or extracted alum from what 
the ancients, and Pliny in particular, called 
chiſton, trichites, calchites, and which they 
ſeem to have confounded with the alum; 
and the Sue of the Greeks appears ra- 
ther to anſwer to the different ſtates of mar. 
tial vitriol, or green copperas. The Italians 
took the alum manufactures in the neigh- 
bourhood of Conſtantinople on leaſe : about 
the year 1459, Bartholomew Perdix, or Per- 
nix, a Genoeſe, diſcovered alum ore in the 


iſland of Iſchia ; about which time Juan de 


Caſtro founded another at La Tolfa; and a 
reat number of manufactories were ſoon 
after eſtabliſhed in Italy, more eſpecially 
when Pope Pius II. prohibited the impor- 
portation of alum from the eaſt. This art 
was afterwards carried into Spain, Germany, 
England, and Sweden, towards the begin- 


ning of the ſeventeenth century, (V. Beck- 


man.) | 3 
The preparation of alum varies great- 
ly in different countries, and according to 
the different matters from which it is ob- 
tained. Bergman, who has written a very 
valuable diſſertation on this ſubject, divides 
the ſubſtances, commonly called alum ores, 
into two ſpecies, namely, ſuch as contain alum 
ready formed, and ſuch as contain only its 
principles. The firſt require only to be 
lixiviated, in order to obtain the alum : oy 
| : cart 
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earth of Sol fatara is of this kind, as is like- 
wiſe that of Auvergne, before ſpoken of. 
It is mixed with water, in leaden caldrons 
ſunk in the earth; the natural heat of the 
foil-favours the ſolution and cryſtallization 
of the alum, which is purified by a ſecond 
ſolution in water, The alum earth of Au- 
vergne might be lixiviated in the ſame man- 
ner, and the alum made to cryſtallize in 
leaden' caldrons by evaporation.” _ END 
The natural ſubſtances, which contain 
only the principles of alum, are much more 
common than the foregoing, and require 
previous preparation. It is neceſſary either 
to calcine them, or to expoſe them to the 
air, according to their reſpective nature. The 
aluminous ſhiſti muſt be calcined, in order to 


burn the bitumen which colours them, and 


to decompoſe the pyrites, which afford the 
dum. Bergman found, that this ſhiſtus 
does not afford a particle of alum by waſh- 
ing with water before it is calcined. Ex- 
poſure to air produces the ſame effect on 
pure pyrites, ſprinkled with water. The 
ſpontaneous decompoſition of theſe ſub- 
ſtances produces vitriolic acid, which unites 
with the clay, and forms alum. The pyrites, 
fallen into effloreſcence, are lixiviated with 
water, and the iron it contains is ſuffered to 
ſubſide ; after which it is evaporated, and 
ſet to cryſtallize in caſks : the falt is depo- 

lted in large cryſtals. Strong ſoap lye is 
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ſometimes uſed to forward the cryſtallize. 
tion. Such is the , proceſs uſed in many 
manufactories; but theſe alums obtained 
from pyrites always contain iron; that which 
is extracted from ſtones, in whack it exiſts 
ready formed, as the Roman alum, is much 
purer. The alum formed by the. direc 
combination of the vitriolic acid with clay, 
is often mixed with a certain quantity of 
iron, becauſe the coloured clay uſed in the 


preparation always contain a Portion. of that 
metal. 

Alum, regularly cryſtallized, is a perfelt 
octahedron, conſiſting of two tetrahedral 
pyramids, united at their baſes. This form 
varies greatly, according to the circumſtances 
in which the cryſtallization is performed; 
the octahedron being more or leſs, truncat- 
ed irregular, acute, flattened, and the cryſ- 
tals are often joined, and as it were included 
one within another. Mr. Rome de Liſle has 
carefully deſcribed all theſe varieties, in the 
late edition of his Cryſtallographie. 

Alum melts with a mild heat, emitting 
abundance of aqueous vapours, at the ſame 
time that it ſwells up, and becomes con- 
verted into a very large light maſs, of an 

opake white, with a great number of cavi- 
ties. This phenomenon, is produced, as in 
borax, by the diſengagement of water, whole 
vapour blows up and extends the faline 
maſs, Tbe. alum in this ſtate is called cal. 


cined 
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eined alum, and weighs little more than 
half its former weight. It is ſome what al- 
tered; reddens the ſyrup of violets; has a 
ſtronger taſte; and appears to have its acid 
more concentrated or diſengaged. If it be 
diſſolved in water, a ſmall quantity of earth 
precipitates :.it may be cryſtallized, but it 
ſcarcely ſwells at all on being calcined a ſe- 
cond time, as Mr. Baume obſerves. If alum 
be calcined: in an apparatus for diſtillation, 
water is obtained, which, towards the end, 
becomes acid; but it cannot be intirely de- 
compoſed, ſince Geoffroy kept it in a retort 
in a fire of the utmoſt violence for three days 
and three nights, without producing any re- 
markable alteration. Vet there is reaſon to 
think, that the changes produceable in alum 
by a long continued heat have not yet been 
properly examined into. 
Alum ſlowly effloreſces in the air, and 
loſes its water of cryſtallization. This ſalt 
is not very ſoluble in cold water, ſince two 
pounds of that fluid diſſolved no more than 
fourteen drachms of alum, according to Mr. 
Baume ; but boiling water diſſolves more 
than half its weight, eight ounces of water 
in this ſtate diſſolving five ounces of the ſalt. 
It cryſtallizes very well by cooling. Its 
cryſtals are triangular. pyramids, with trun- 
cated angles. When they are depoſited on 


threads in the middle of the ſolution, very 
regular octahedrons are formed, whoſe py- 
| ramids 
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ramids are obliquely truncated at the middle, 
between the vertex and the baſe, 

Siliceous earth does not ſenſibly affect this 
falt. It may, however, beunited to a much 
larger quantity of pure clay than it com- 


monly contains.* By this addition, its pro- 


perties 3 to thoſe of clay, as Mr. 
Baume has obſerved. ' To faturate alum 
with its earth, a ſolution of this ſalt muſt 
be boiled with very pure clay, and the mix- 


ture kept heated till it has loſt the ſtyptic 


taſte of alum. If the combination be well 
made, its taſte is inſipid, ſweetiſh, and 
earthy. Mr. Baume obſerves, that by eva- 
poration it affords leaves, or plates, reſem- 
bling mica. The Duc de Chaulne having 
expoſed for a long time to the air a lixivium 
of alum, ſaturated with its earth, found 
very regular cubical cryſtals at the end of 
ſome months. It is found that alum, ſatu- 
rated with its earth, cannot be eafily reduced 
to its original ſtate of alum. 

- Alum is decompoſable by ponderous earth 
and magneſia, which have a ſtronger affinity 
than clay to the vitriolic acid, . 
ſpar and Epſom ſalt are produced! in theſe de- 
compoſitions, 


Fl 
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* The clay is here ſuppoſed to be very pure, and ſepa- 
rated by ing from the ſiliceous earth, which it often 
contains in ſuch large quantities, as to compoſe more than 


half its weight, as we have obſerved in the orgy of this 


earth. 2 of the * 7 
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- Lime-water poured on a ſolution of this 
neutral ſalt precipitates its argillaceous baſe; 
fixed and volatile alkalis have likewiſe the 
property of decompoſing it. Cretaceous 
tartar, cretaceous ſoda, cretaceous ammoni- 
acal falt, chalk, and efferveſcent magneſia, 
likewiſe ſeparate the clay, which. retains a 
portion of the cretaceous acid, if the preci- 
itation be made in the cold. But I have 
obſerved, that the mixture of a hot ſolution 
of alum with hot ſolutions of cretaceous 
alkalis, is attended with efferveſcence and 
diſengagement of cretaceous gas. N 
Earth of alum precipitated by theſe dif- 
ferent ſubſtances very gradually, has the form 
of flocks. When gently dried, it is very 
white; and decrepitates or flies to pieces in 
the fire, like clays. A ſtrong heat gives it a 
very conſiderable degree of hardneſs,” at the 
fame time cauſing it to contract much in all its 
dimenfions. It is not fuſible in the ſtrongeſt 
heat, not excepting that of the focus of the lens 
of the garden De I'Infante. It retains the laſt 


rtions of moiſture with ſuch force, as not to 


deprived of it, but by the moſt violent 
heat. It may be formed into a paſte with 
water, which may be baked into porcelain 
of an excellent quality. Aluminous earth 
has therefore all the characters of argillace- 
ous earths, and is the pureſt clay which can 
be procured, as Macquer obſerves. 

The effects of ponderous earth, magneſia, 


lime, 


. ALUM. 


lime, and pure alkalis, on the earth of alum, 
are not well known: it is probable that theſe 

ſubſtances, eſpecially the laſt, would convert 

iñt into a vitreous frit by fire. Mr. Achard 
has made a ſeries of experiments, which 
prove this aſſertion. The colour, tranſpa- 
rency, hardneſs, and all the properties of 
this kind of glaſs vary according to the re- 
lative proportions of the ſubſtances which 
enter into its compoſition, as the differtation 
of that chemiſt ſhews. |, 

The vitriolic acid readily diſſolves the 
earth of alum when moiſt, and newly ob- 
tained, but does not act with equal rapidity 
when it is dry. This ſolution in the quan- 
tity of many ounces affords cryſtals of alum, 
mixed with ſmall plates or ſcales, fimilar to 
thoſe of mica. Mr. Baume adds, that if 
this experiment be made in the ſmall way, 
the ſcaly ſubſtance only is obtained, and 
ſcarcely any alum ; other acids likewiſe diſ- 
ſolve this earth, and form falts little known, 
which we ſhall mention in the following ar- 
ticles. 

The action of aluminous earth on neutral 
ſalts, has not been enquired into. But the 
moſt ſingular property it exhibits, is that of 
combining by exceſs to alum, and of giving 
it new characters, as we have already ob- 
ſerved. Mr. Baume, the diſcoverer of this 

act, boiled a ſolution of alum with the earth 


precipitated from another portion of alum, 
by 
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by means of fixed alkali; the earth was diſ- 
ſolved with efferveſcence, the filtrated ſolu- 
tion had no longer the taſte of alum, but 
that of a hard water, did not redden the 
tincture of turnſole, but converted ſyrup of 
_ IH violets to a green. By ſpontaneous evapora- 
a tion it afforded cryſtals, ſcaly and ſoft to the 
couch like mica. Mr. Baume compares them 

o ſelenite; it is not eaſy to compoſe alum 
by adding vitriolic acid to this ſaturated falt, 
| the mixture becoming acid, but not ſtyptic. 
ne However, after ſpontaneous evaporation for 
b. three months, the ſolution afforded cryſtals 
ty of alum mixed with, ſome micaceous ſcales, 
n. fimilar to thoſe afforded by alum ſaturated 
* with its earth. Theſe are the reſults of the 
o experimental enquiry of Meſſrs. Macquer 
ir and Baume into the nature of the earth of 

wy, alum. - | LUO. | | 
nd Alum heated with. combuſtible matters 
if. MW forms a ſubſtance which takes fire on expo- 
vn, fure to air, and is called the phoſphorus of 
ar- Homberg. This chemiſt, who publiſhed an 
account of the pyrophorus, in the year 1711, 

tral made experiments on human excrement for 
the the purpoſe of obtaining a colourleſs oil poſ- 
of Ml fling the property of fixing mercury into 
: fine ſilver ; the enquiry produced many diſ- 
coyeries; the reſidue of this animal ſub- 
ſtance diſtilled with alum, took fire on ex- 
poſure to the air. Homberg repeated this 
experiment a number of times, and always 
with 
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with ſucceſs. - Lemery the younger, in the 
years 1714 and 1715. publiſhed two Me- 
moirs, in which he affirms, that pyrophorus 
may be made with a great number at vege- 
table and animal ſubſtances; heated with 
alum. But he did not ſucceed in his attempt 
to form it, with many other vitriolic falts, 
Theſe two chemiſts, who ſuppoſed alum to 
be a combination of the vitriolic acid and 
calcareous earth, imagined that the latter be- 
| Ing converted into lime attracted the humi- 
dity of the air, and produced a degree of 
heat ſufficient to ſet fire to the ſulphur 
formed by the vitriolic acid and inflamma. 
ble ſubſtances. | Ch 
Since the time of theſe chemiſts, Le Jay 
de Savigny, Doctor of Medicine, has pub- 
liſhed excellent Memoirs concerning Py- 
rophorus, in the third volume of the Me- 
moires de Scavans Etrangers; wherein he 
deſcribes a great number of experiments by 
which pyrophorus was made, not only with 
alum and different combuſtible bodies, as 
Lemery has done, but likewiſe with moſt 
falts that contain the vitriolic acid. This 
phyſician likewiſe propoſed a theory of the 
_ inflammation of pyrophorus expoſed to air, 
which has been univerſally received till very 
lately. He thinks that pyrophorus contains 
on oil of vitriol, which attracting the 
umidity of the air, and becoming eng? 
8 | eee, 
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heated,::inflames the ſulphur, and produces 
the ſpontaneous inflammation. _ | _ 
. Pyrophorus is uſually prepared by melting 
three parts of alum with one of ſugar, honey, 
or flour, in an iron ladle. The mixture is 
dried till it becomes blackiſh, and has ceaſed 
to ſmell. It is then pulverized, and put 
into a matraſs or phial ſtopped with earth, 
which is placed in a crucible filled with ſand. 
Heat is applied till a blueiſh flame appears to 
iſſue out of the neck of the phial. After 
this has continued ſeveral minutes, the eru- 
cible is taken out of the fire; and when the 
whole is cool, the pyrophorus is poure 
quickly into a dry bottle, which is immedi- 
ately well cloſed. This pyrophorus on ex- 
poſure to air takes fire the more quickly in 
proportion as the air is more humid, The 
combuſtion is haſtened by any humid va- 
pour, ſuch as that of the breath. If the 
pyrophorus be heated for, too long a time, 
it will not take fire. When kept in an im- 
perfectly cloſed veſſel, it gradually attracts 
humidity, and loſes its power of ſpontane- 
ous inflammation ; but this may be reſtored 
by calcining it again with the precautions 
defore-mentioned. MATT TOTS 267 
Such was the ſtate of our knowledge be- 
fore the Memoirs of Mr. Prouſt were pub- 
liſhed in Journal de Medicine, for July, 
1778. This chemiſt having met with a_ 


great number of pyrophorie reſidues, in 
| en ee 
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which the exiftence of the vitriolie acid 
could not be ſuſpected, concluded that the 
ſpontaneous inflammation of pyrophorus is 
not occafioned by that acid. By a very ſim- 
ple experiment he ſhews, that it does not 
contain a particle of difengaged vitriolic acid 
at liberty, fince he finds that the addition of 
water does not produce heat. From the enu- 
meration of the different pyrophori which he 
obtained, it appears that all ſubſtances which 
after this decompoſition leave a carbonace- 
ous refidne, divided by an earth or metallic 
calx, are ſuſceptible of inflammation by ex- 
poſure to air. But it cannot be ſaid that 
any part of Mr. Prouſt's experiments, which 
he has yet communicated, point out the 
cauſe of the inflammation of Homberg's py- 
rophorus, which according to him, differs 
from thoſe he has obſerved, His memoirs, 
in fact, teach us nothing concerning the 
ſubſtance we are treating ß. 

Mr. Bewly, an Engliſh ſurgeon, attributes 
the inflammation of ' pyrophorus to a ſub- 
ſtance capable of attracting the nitrous 
acid of the atmoſphere. He adopted this 
opinion on diſcovering, that ſpirit of nitre 
immediately inflames pyrophorus which has 
not been ſufficiently calcined, or is load- 
ed with moiſture, But on the one hand, it 
is not proved that the nitrous acid exiſts 
ready formed in the atmoſphere; and on the 
other hand Mr. Prouſt has diſcovered _ 
PST . * | 1 85 
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the inflammation of pyrophorus by the ſpirit 
of nitre ariſes from the coal contained in the 
former, ſince that acid detonates witk all dry 


carbonaceous matters in a ſtate of extreme di- 


vifion, as we ſhall more amply explain at the 
article charcoal. Mr. Bewly's theory- does 
not therefore appear more ſatis factory thai 
that of the chemiſts who preceded him. 
The cauſe of this phenomenon can y 
de diſcovered by an accurate inquiry into 
- —— nature of Homberg's pyrophes 
It appears to contain earth of alum, 
ee dr matter in a ſtate of extreme 
diviſion afforded by the honey, ſugar, &. a 
mall quantity of fixed alkali and ſulphur, 
ly united to the earth of alum, and p 
to fixed alkali. When pyr rophorus is ſtrongly 
heated in the pneumato- chemical apparatus; 
a large quantity of hepatic gas is obtained$ 


and when deprived of this, it is found to be 


no longer inflammable on expoſure to air. 
If pyrophorus be immerſed in a veſſeb of 
vital or dephlogiſticated air, it burns — 
with a very brilliant red flame. 

this ſubſtance in warm water, a — liver 155 
ſulphur is afforded, and carbonaceous mattet 
with earth of alum are left on the filtre-: 

the pyrophorus is then decompoſed. Pyros 
phorus after combuſtion is found to be in- 
creaſed by the pure air abſorbed: it then 
affords alum, becauſe the ſulphur burned by 
| the action of the air forms vitriohe acid, 
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which unites. to the aluminous earth; but 
this ſalt is found to be alum ſaturated with 
its earth. ;... - 

The Journal de Phyſique for November, 
1780, contains obſervations on pyrophorus ; 
in which it is affirmed, 1. That this ſub- 
ſtance owes its combuſtibility to a certain 
quantity of phoſphorus formed by the acid 
of mucilaginous matters. 2. That pyropho- 
rus, by diſtillation, affords from five to ſeven 
grains of phoſphorus. - 3. That pyrophorus 
may be immediately formed by triturating 
in an iron mortar fifty-four grains of flowers 
of ſulphur, thirty-ſix of very dry charcoal 
of willow, and three of common phoſpho- 
rus. The particulars of this analyſis does 
not perfectly juſtify the concluſions; becauſe 
it does not ſhew that true phoſphorus was 
obtained., But the Memoir contains many 
intereſting: facts which cannot but be! uſeful 
to chemiſts, who propoſe. to undertake a 
courſe of experiments on the nature of pyro- 

horus. 

Alum is of yery extenſive al 4 in medicine; 
it is employed as an aſtringent, but it ought 
not to be internally adminiſtered without 
great precaution; it is moſt commonly ap- 
plied externally as a powerful ſtyptic and 
deſiccative, with which intention it is uſed 
in the compoſition of plaſters, collyriums, 
' &c. 

Alum is one of the moſt uſeful falts in the 
arts. 


ITE” 


arts” The makers of candles mix it with: 
tallow to render that ſubſtance firm and hard. 
Printers rub their balls with calcined alum, 
that they may take the ink. Wood impreg- 
nated with a ſolution of alum is not burned 
without great difficulty, for-which reaſon it 
has been propoſed as a means of ſecuring 
edifices from the effects of fire; it has the 
fame effect on paper, which, however, be- 
comes yellow, and alters in a ſhort time. 

Bleachers throw a ſmall quantity of alum 
into water, to render it clear. Mr. Baume 
. rare that the ſalt becomes charged with 

a portion of the earth ſuſpended in that 
fluid, and forms an inſoluble compound, 
which precipitates. Some uſe this method 
of rendering water clear for drinking. It 
is alſo uſed in the preparation of ſkins; and 
to impregnate paper and cloths, hich are 
intended to be printed. 

A ſolution of alum retards. the MOSS 


tion of animal ſubſtances, and affords a very 


uſeful as well as economical means of pre- 
ſerving the natural, productions im Lie 
from foreign countries. Earth of x um is 
the body or ſolid matter of paſtils or cray- 
ons. Laſtly, it is the ſoul of the art of 


dying, as Macquer calls it; it augments _ - 


the intenſity and brilliancy of colours, and 
gives ſolidity to colouring extractive matters, 
which would elſe be--periſhable, and eaſily 
e cap by water. This laſt} mentioned 
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action of alum on vegetable colouring mat- 

ters ſhall be examined in the hiſtory of thoſe 

ſubſtances Where it will be: ſeen that alum 

s them ſolidity, by changing their na- 

re, decompoſing them, and e _—_ 
inſoluble in water. 

3 0 ; | : 
Species II. 50 Nirnr, OR 
Nirxous ALUM. 


Mr. Baume Ame that the niteins: acid 
completely diſſolves the earth of alum. This 
folution is limpid, and much more aſtrin- 
gent than that of alum. By ſpontaneous 
evaporation it affords ſmall pyramidal cryſ- 


tals very ſtyptic and deliqueſcent. The other 


properties of this ſalt have not yet been exa- 
mined; and it is only known, that the ſame 
intermediums decompoſe this ſalt and alum. 
It has not yet been found in nature, but 1 18 
e re by an 


ec 9 ah e er Maxixr 
"SALT, OR MARINE ALUM. 


The marine acid diflolves clay and earth 
of alum more readily than the nitrous acid. 
This ſaturated ſolution is gelatinous, and 
eannot be filtered without dilution in a large 


uantity of water. Its taſte is ſaline and | 


yptic; it reddens ſyrop of violets, and af- 


terwards [converts them wa green. By ſpon» 
* 2 taneous 
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taneous evaporation it affords very ſtyptic 
cryſtals, whoſe form has not been exgmined. 
Lime-water decompoſes it. It is deliqueſ- 
cent, and 1s always produced by art ; its —.— 
properties have not yet been diſcovered. 


Species IV. ARGILLACEOUS BoRAx. 


The combination of ſedative ſalt with the 
earth of alum, which we call argillaceous 
borax, and may likewiſe be Jikingviſhed by 
the name of aluminous borax, has nat. yet 
been obſerved. It is only known, that if a 
ſolution of borax be added to a ſolution 
of alum, a light and fleecy precipitate is 
formed, The vitriolic/acid quits the clay ta 
unite with the mineral alkali of the borax. 
This earth combines with the ſedative. falt; 
which is at the fame time ſeparated, and the 
new falt is gradually re-diſſolved. The li- 
quid precipitated by fixed alkali, affords by 
evaporation, a viſcid and aſtringent maſs, in 
which Glauber's falt and argillaceous borax 
are confounded together, This ſpecies of 
borax is decompoſable by the ſame ſubſtances 
as alum : its properties have not yet been 
examiticd with ſufficient care. 


Species V. Sr ARRI CLAx. 


By this name we indicate the combination 


of {parry acid with pure clay, or the baſe of 


Q 4 alum, 
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alum. This neutral ſalt is not known. 
Scheele, Boulanger, and Bergman, ach no- 
thing of this combination. 


Species VI. CRETAcCEous CLAY, or 
ARGILLACEOUS CHALK, 


Though the union of the cretaceous acid 
with clay has been hitherto ſcarcely examined, 
yet it is certain that a portion of this acid 
combines with aluminous earth ; becauſe, 1. 
According to the remark of Bergman, when 
a a ſolution of alum is precipitated by the cre- 
taceous alkali, the filtered liquor depoſits, 
at the end of a certain time, a ſmall quantity 
of earth, which was held in ſolution by the 
Cretaceous acid, and is ſeparated in propor- 
tion as that acid flies off, 2. This precipita- 
tion, when made in the cold, is not attended 
with efferveſcence, and a portion of the cre- 
taceous acid -ſeparated from the alkali, ap- 
pears to combine with the clay, while an- 
other portion becomes diſſolved in the fluid. 

It is likewiſe acknowledged, from the ana- 
lyſis of many argillaceous earths, by modern 
chemiſts, that they contain the cretaceous 
acid; for they efferveſce, when diſſolved in 
the vitriolic or marine acids, | 
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Genus VI. Neutral Salts with Baſe of 
Ponderous Earth. get 


Onderous earth forms, with acids, neutral 
ſalts different from all ſuch as we have 
hitherto examined, not only in their form, 
taſte, and ſolubility, but likewiſe in the laws 
of their decompoſition. The earthy alkaline 
baſe, which conſtitutes them, has a ſtronger 
affinity than the three alkalies and the other 
earths with acids. It is therefore neceſ- 
fary that theſe alkaline ſubſtances ſhould 
be united with the cretaceous acid, in order 
to ſeparate this baſe, and decompoſe ponde- 
rous ſalts. Theſe ſalts are ſix in number, 
namely, ponderous ſpar, ponderous nitre, 
ponderous marine falt, ponderous borax, 
{parry ponderous earth, and ponderous clay. 
This nomenclature of the ponderous ſalts, 
is abſolutely vicious, becauſe theſe ſalts are 
not heavier than moſt others, if we except 
ponderous ſpar. Mr. de Morveau havin 
ſubſtituted the word barytes (barote) inſtead 
of ponderaus earth, diſtinguiſhes theſe falts 
by the names of barytic ſalts, barytic vitriol, 
barytic nitre, barytic marine ſalt or muriate, 
| h barytic 
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barytic borax, barytic fluor, and barytic 
chalk, or mephitis. | 


Species I. PonDERovus SPAR, or BARY- 
TiC VITRIOL. 


Ponderous ſpar, hitherto conſidered as a 
ſtone, becauſe it has neither taſte nor ſolu- 
bility, is the reſult of a combination of the 
vitriolic acid with ponderous earth. This 
ſpar has hitherto been confounded with fluor 
ſpar, by many naturaliſts, and in fact it 
breaks in the ſame manner, and does not 
efferveſce with acids ; but its form, its im- 
perfect tranſparency, and eſpecially its great 
weight, are ſufficient to diſtinguiſh it. A 
ſingle chemical character likewiſe anſwers 
this purpoſe; for if a ſmall quantity of oil of 
vitriol be poured on this ſpar reduced to pow- 
der, no vapour of any kind is diſengaged, nor 
ſmell perceived ; whereas the fluor ſpar, if 
treated in the ſame manner, gradually emits 
a penetrating vapour, which forms a white 
ſmoke when it comes into contact with air, 
and is eaſily known to be the ſparry acid. 
Other [naturaliſts have confounded it with 
the ſelenitic ſpar ; but this laſt has neither 
the ſame; form, nor the ſame infolubility, 
and is decompoſed by pure or cauſtic fixed 
alkalies ; whereas ponderous ſpar is not al- 
tered by thoſe ſalt. 


Ponderous 
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Ponderous ſpar is found in large quan- 


tities. It moſt commonly accompanies me- 
tallic ores; it is either cryſtallized, or in irre- 

gular maſſes, but is always diſpoſed in layers 

of various thickneſs and extent. Its hard- 

neſs is conſiderable, though it does not give 

fire with ſteel. Its principal varieties are 

the following. | | 


Varieties. _ 1 1 30 

1. White ponderous ſpar, ſemi - tranſpa- 
rent, cryſtallized in fix ſided priſms, 
two ſides very large, four very 
ſmall, terminated by dihedral ſum- 
mits. Theſe cryſtals are obliquely 
placed on maſſes of the ſame nature; 
they reſemble long ſquare: plates, 
whoſe four fldes have been cut dia- 
mond wiſe. They are often covered 
with rhomboidal yellow cryſtals, 
This ſpecimen, as well as the follow- 

ing, is called ponderous ſpar in tables, 


932 * 


2. Ponderous ſpar, of a milky white, in 


tables, without chamfered edges. It 


is not regularly cryſtallized, but is 


formed of thick layers placed on each 
other; it is often incruſted with a 
red powder of ſilver ore, or pyrites. 

3. Ponderous ſpar rounded, and ſemi-cha- 
toyant. Bologna ſtone, It is com- 
poſed of, many converging fibres, 
which unite into laminæ, applied 5 

| CAC 


0 


1 TIC... 2 1 2 Is 2 — = * n - 4 — 
5 £ 2 2 — > — K 
34 2 4 1 an. = J r 27 ” 5 : — 1 - 
n — HG LIFTS r LEES ts £184 ” = # r — 2 2 my » «a 4. * Fx + >» 
1 — z * n 0 * * OlEem OA... x — . x wy” . & "© V2 a + 1 & « 4 * Wa _ 
a. . * * * n * 31 1 — 1 SY is . — + 1 = ee 6 x os * 5 
— pn 12 * ” 2 - Pp — * * o 
þ w — — — — as 
% 


l 


8 S 
* 3 r 
> oh DER 4 — 
. * _ 
-ofes + 
> \ * 
. we * 3 
F A 2 f — _ 


T © 
*; 5 
Pa 
* . > 1 


1 


22 v2 2 * 1 — 
0 2 1 - 7 
5 2 * — b —T 2 7 8 


8 


8 
— 


= 
_ 
4 
p 4 X. 
3 
1 
911 
[ 
4 


252 PONDEROUS SPAR. 


ee each other. This variety is the moſt 
known on account of its phoſphoric 
property, it has evidently been worn 
round by water. | 
4. Octahedral ponderous ſpar; it is cry- 
_  ſtallized like alum, the ſummits of 
the pyramids being often truncated, 
which form a decahedron. The 
length of its ſides, or the truncature 
of its angles, likewiſe exhibits other 
varieties. 
5. Dodecahedral ponderous ſpar; it has 
the form of ſome garnets and pyrites, 
and is more rare than the former. 
6. Pyramidal ponderous ſpar. This va- 
riety, as well as the foregoing, is 
indicated in Daubenton's table. 
I have conſidered as a variety of ponderous 
ſpar, the ſpar called pearly (perle) which was 
ormerly claſſed, like moſt of the foregoing, 
among the ſelenites. This ſpar is formed of 
ſmall rhomboidal plates, uſually brilliant, 
and placed obliquely one over the other. It 
is opake, brilliant, as it were micaceous, and 
ſprinkled on calcareous ſpar, or quartz, or 
on the firſt variety we have deſcribed. It is 
of a yellow or dirty green colour, and ſome- 
times of a filvery white. According to the 
Abbe Hauy, it is a true calcareous ſpar, 


Margraf, who examined many varieties of 4 


ponderous ſpar, ſuch. as the Bologna ſtone, 
and white opake ponderous ſpar, ſuppoſed 
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it to be a true ſelenite, mixed with a ſmall 
quantity of clay, which rendered it inſoluble; 
but Gahn, Scheele, and Bergman, find: that 
it contains a peculiar earth, which they have 
diſtinguiſhed by the name of ponderous 
earth. Mr. Monnet likewiſe found, that 
its baſe differs from calcareous earth, by the 
ſalts it forms with acids; but that chemiſt 
admits it to contain ſulphur ready formed, 
and conſiders ponderous ſpar as an earthy 
liver of ſulphur in a cryſtallized ſtate. 
Ponderous ſpar melts by a violent heat, 
ſuch as that of the porcelain furnace, &c; 
and affords a coloured glaſs. A low heat 
does not at all change it. If it be taken into 
the dark, after, it has been heated rather 
ſtrongly, it exhibits a vivid blueiſh light. 
Lemery reports, that an Italian ſhoe-maker, 
named Vincenzo Caſciarolo, firſt diſcovered 
the phoſphoric property of the Bologna ſtone. 
This man found it at the foot of Mount 
Paterno, and from its brilliancy and weight 
was led to ſuppoſe that it contained ſilver. 
Having expoſed it to the fire, doubtleſs with 
the intention of diſcovering that precious 
metal, he obſerved that it was luminous in 
the dark; a diſcovery which engaged his at- 
tention, and was frequently repeated with 
ſucceſs. Many philoſophers and chemiſts 
have ſince examined this phenomenon, and 
have varied the method of calcining the Bo- 
logna ſtone in many reſpects. The works 
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254 PONDEROVUS' SPAR; 

of La Poterie, Montalban, Mentzel, Lemety, 
many proceſſes of this nature. 

It is now known that this property is 
common to all the varieties of ponderous 
ſpar. The proceſs confiſts in heating them 
red hot in a crucible, reducing them to 
powder in a glaſs :mortar, and forming the 
fame into a paſte, with a ſmall quantity of 
mucilage, of pum trugacanth, in pieces of the 
thickneſs of the blade of a knife. Theſe 
being dried, are ſtrongly calcined by placing 


Homberg, Dufay, and Margraf, contain 


them in the middle of the coals of a fur. 


nace which draws well. When the coal is all 
conſumed, and the furnace grown cold, the 
pieces are cleanſed from the aſhes by means 


of a bellows. If theſe be expoſed to the 


light for a few minutes, and afterwards car- 
ried into an obſcure place, they ſhine like a 
burning coal. They even ſhine when immer- 
fed in water. They loſe this property by 
degrees, but recover it on beih g again heat- 
ed. Many other ſubſtances likewiſe exhibit 
this appearance. Magneſia, chalk, ſelenite, 
vitreous or fluor ſpar, &c. become lumi- 


nous after having been heated. Macquer 


obſerved the ſame property in earth of alum, 
vitriolated tartar, Briangon chalk, black 
flint calcined, which proves, that the pre- 


ſence. of an acid is not abſolutely neceſſary 


for. the production of this phenomenon, 
; though 
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though it ſeems in ſome reſpe to contri- 
bute to its intenfity. 

Ponderous ſpar, heated in a retort, at. 
forded no product, and was not at all altered 
by the operation, as Margraf affirms. 

This ſalt is perfectly inſoluble in water, 
and is not acted on by earths or ſalino-ter- 
reſtrial ſubſtances.” Pure fixed alkalis do 
not decompoſe it. This laſt is one of its 


moſt ſingular properties. In fact, the other 


earthy and ſalino- terreſtrial ſubſtances have 
leſs affinity than fixed alkalis to the vitriolic 


acid; but ponderous earth, on the contrary, 


has more. Whence we have obſerved, after 
Bergman, that this earth decompoſes vitrio- 
ated tartar and Glauber's ſalt, as, it does 
likewiſe ſalt containing the volatile alkali. 
Mineral acids have no action on ponderous 


ſpar, becauſe the vitriolic acid adheres more 


ſtrongly than any other to the earth, which 
forms the baſe of this ſpar. Neither do 
neutral ſalts produce any change in it, if we 
except cretaceous tartar and cretaceous ſoda, 
which produce a decompoſition by double af- 
inity. The ponderous earth is ſeparated from 
the vitriolic acid, becauſe it is attacked by 
the cretaceous acid, at the ſame time that 


one of the alkalis ious the vitriolic acid. 


To produce this decompoſition, a mixture 
of two parts of fixed falt of tartar, well ſa- 
turated with cretaceous acid, and one part 
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tion by means of an acid. The marine acid 
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of ponderous ſpar reduced to powder, ary 
ſtrongly heated in a crucible, The matter 


which is ſemi-vitrified is to be waſhed in diſ- 


tilled water; and the liquid, after filtration 


and evaporation, affords. vitriolated tartar : 


the ſubſtance which remains on the filtre is 
cretaceous ponderous earth ; which, when 
well waſhed; is in the form of: a very white and | 
fine pulyerulent matter, but uſually impure, 
becauſe it always contains a portion of pon- | 
derous ſpar, which has eſcaped. the decom- ; 
poſition. \ ( 
. Combuſtible ſubſtances having: the pro- 
. of decompoſing ponderous ſpar, may f 
ikewiſe be employed to obtain its baſe. 
When pulverized ſpar is expoſed to a red WW 
heat in a crucible, together with one eighth 
of its weight of charcoal in powder, if the e 
matter be poured into diſtilled water; it imme- | 
diately communicates a yellow colour to the 
fluid, together with every other character of 
a ſolution. of liver of ſulphur. The char- 
— having deprived the vitriolic acid of its 
vital air, the ſulphur, ſet at liberty by this 
decompoſition, unites to the ponderous earth, 
which reduces it to the ſtate of an hepar. 
The ſulphur is precipitated from this ſolu- 


is preferred, becauſe it forms with ponde- 
rous earth a ſoluble ſalt, whereas the vitriolic 
acid would re-compole the inſoluble ponde- | 
rous * The liquid is then filtered, and the 
ſulphur 
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ſulphur ſeparated. The barytic marine ſalt 
contained therein is decompoſed by a ſolu- 
tion of cretaceous tartar ; and the ponderous 
earth combining with the cretaceous acid, is 
precipitated. The latter may be ſeparated by 
calcination. This proceſs, which I have 
performed a great number 'of times, affords 
but a very ſmall quantity of ponderous earth ; 
and the quantity of ſulphur on the filter is 
likewiſe very inconſiderable, unleſs the pon- 
derous ſpar has been ſtrongly heated. The 


decompoſition of this earthy falt is greatly 


accelerated, by the addition-of about one- 
fourth of fixed ſalt of tartar, to the mixture 


of ponderous ſpar and coal. By this means 


the fuſion is rendered much more complete, 
and the quantities of ſulphur and ponderous 
earth are increaſed accordingly. 

From the ſe procefles for the decompoſi- 
tion of ponderous ſpar, as well as from every 
other property of this ſalt, it is evident how 
much the earth, or ſalino-terreſtrial ſub- 
ſtance, which conſtitutes its baſe, differs 
from other earthy ſubſtances, namely, clay, 
lime, and magneſia. N 


Ponderous ſpar is not applied to any uſe. 


* Dr. Withering, in the Philoſophical Tranſactions for 
1784, Part II. points out a valuable chemical purpoſe, to 
which falited ponderous earth, or- the barytic marine falt, 
1c WW nay be applied; namely, the purification of the marine 
- ad from the admixture of vitriolic acid, by which it is 
je often adulterated. The ſolution of this falt cauſes the vi- 

iolic acid to fall to the bottom, together with the earth, in 
the form of ponderous ſpar, | 


Vor. II. R Species | 
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258 BARYTIC SALTS. 


Species IT. NI TRE wiTH Basz or Po- 
DEROUS EARTH, OR BARYTIC NITRE. 


The nitrous acid readily unites with pon- 
derous earth, and produces a neutral falt, in 
large hexagonal cryſtals, or ſmall irregular WW 
ones, according to Mr. D'Arcet, It is not 
obtained in the cryſtalline form without 
conſiderable difficulty. ; 

Nitre, with baſe of ponderous earth, is 
decompoſed by fire, and affords vital air. 

It attracts the moiſture of the air, and ne- 
vertheleſs requires a conſiderable quantity 
of water to hold it in ſolution. | 
Neither pure alkalis, nor ſand, clay, lime, 
or magneſia, decompole it. 

The vitriolic acid, poured on a ſolution 
of barytic nitre, immediately precipitates | 
ponderous ſpar ; the ſparry eld likewiſe 
ſeizes its baſe. 

Cretaceous alkaline neutral calts decom- 
poſe it by double athnity. 

This ſalt is hitherto very op known, 


Species III. da SALT WITH BASE 
oF PonDERoUs EARTH, OR -BARYTIC 
MARINE SALT. | Spe 


This falt has not been more examined than 
the foregoing. Bergman affirms, that it is 7 
eryſtallizable, and of difficult ſolution; its pon 

N 58 cryſtas MW 
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cryſtals are ſquare and long, much reſem- 


bling ponderous ſpar in tables. 


Sand, clay, lime, magneſia, or pure al- 


kalis, have no action on this ſalt, and do 
not precipitate its principles. | 


The vitriolic and ſparry acids decompoſe 
this ſalt by combining with its baſe," ” 

Cretaceous tartar and cretaceous ſoda pre- 
cipitate the ponderous earth combined with 
the cretaceous acid, : 

Bergman reckons ponderous matine falt 


among the moſt ſenſible re- agents, and pro- 


poſes it for detecting the ſmalleſt poſſible 


quantity of vitriolic acid contained -in an 
mineral water. One or two drops of a ſolu- 
tion of this ſalt poured into about three 
unds of water, containing twelve grains 
of cryſtals of Glauber ſalt, immediately pro- 
duce white ſtriz of ponderous ſpar, formed 
by the double decompoſition of theſe two 
alts: the vitriolic acid forming ponderous 
ſpar with the earth, and common marine ſalt 
remains diſſolved in the liquid. All vi- 
triolic ſalts are equally affected by this re- 
agent, which decompoſes them, and affords 


z precipitate of ponderous ſpar. 


pecies IV. BORAX WITH BASE or Pox- 
DEROUS EARTH, OR BARYTIC BoRAx. 


The combination of ſedative ſalt with 
s earth is not at all known. | 


ponderou 


"ES 
14 * 


nt : » 4 + 4 


1 4 19 
RN 2 189 


- 
——— 2 Es 2 8 8 ** * * 
4" r r * & + 1 


12 


2 
** 
T0 
9 
» 
8 
4 
1 
5 
oof 


i 
J 
: 
4 
. 
* 
F 


ws 
8 


AS 3.4 Hee en FA Som + 


I'S oh: AE 


5 -- 0 


7 
fa r 1 ” * 
7 . 1 SS. . 
* — 63 „„ - 
. R 


* 
14 
car mae Py 


— th 


ES ES 


260 BARYTIC SALTS. 


Bergman affirms that the acid of borax is 
one of thoſe which has the leaſt affinity with 
this ſalino- terreſtrial ſubſtance, and places 
it in his table below moſt of the vegetable 
and animal acids. Wy 


Species V. PonDEROUs EARTH COMBINED 
WITH THE SPARRY ACID, OR BARYTIC 


This falt is not more known than the 
foregoing, and, with many other faline ſub- 
ſtances not yet examined, affords matter for 
experimental inquiry. | 

Bergman, in his difſertation on elective 
attractions, affirms, that the fluor acid poured 
on a ſolution of nitre, or marine ſalt, with 
baſes of ponderous earth, occaſions a preci- 
pitate ; and that this precipitate efferveſces 
with the vitriolic acid, which diſengages the 
acid of ſpar. | 


This experiment proves, that the fluor acid 


has a ſtronger affinity than the nitrous and 
marine acids with ponderous earth, and that 
it forms with this falino-terreſtrial ſubſtance 


a ſalt much leſs ſoluble than barytic nitre or 
marine ſalt. Shs 


Species VI. CrETACEous PoNnDEROUS 
EARTH, OR BARYTIC CHALK. 


Ponderous earth is capable of uniting with 


the cretaceous acid, and forms a kind of 
| neutral 
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neutral ſalt poſſeſſed of peculiar properties, 
and which ſeems in ſome reſpects to reſem 
ble clay. 74977 010972 een ene 

It has already been obſerved, that pon- 
derous ſpar, and all the ſalts of which 
this earth is the baſe, are decompoſed by 
cretaceous alkalis, by virtue of the affi- 
nity of the ponderous earth with the creta- 
ceous acid. In theſe decompoſitions barytic 
chalk, called aerated ponderous earth by 
Bergman, is precipitated. This ſpecies of 
ſalt is likewiſe obtained by expoſing a ſolu- 
tion of pure ponderous earth to the air. 
The ſurface becomes flowly covered with a 
pellicle, which efferveſces with acids ; a phe- 
nomenon which ariſes from the cretaceous 
acid of the atmoſphere combining with the 
earth, and rendering it lefs ſoluble ;- in the 
ſame manner as lime is ſeparated from lime- 
water. This fact exhibits a ſtriking analogy 
between theſe two ſalino- terreſtrial ſubſtan- 
ces, which differ ſo much from each other 
in many other reſpects. 


. when expoſed to heat, loſes 
its acid; If it be heated in a retort, or in a 


matraſs, to which a pneumato- chemical ap- 
paratus is adapted, the acid is obtained in 
its natural or gaſeous form. The laſt por- 
tions are not ſeparated without great diffi- 
culty, and by an extreme heat. 
ich All the mineral acids decompoſe this ſalt, 
"of and diſengage the cretaceous acid, with a 
all - R 3 ſtrong 
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ſtrong efferveſcence, which diſtinguiſhes it 
from pure ponderous earth. Bergman eſti- 
mates that this ſalt contains in the hundred, 
ſeven parts of cretaceous acid, ſixty-five of 
pancerous earth, and eight of water. 
Water does not diflolve cretaceous ponde- 


rous earth in any ſenſible quantity; but 


when the fluid itſelf is ſaturated with creta- 
ceous acid, it diflolves about the 1550th of 
its weight. Hence. we may perceive, that 
cretaceous ponderous earth is leſs ſoluble in 
water, than when pure or cauſtic, ſince in 
the laſt mentioned ſtate about the gooth part 
is taken up according to Bergman. In this 
reſpec, therefore, it reſembles chalk ; from 
which, nevertheleſs, it differs in a great 


number of other properties; as we have alrea- * 


dy ſeen. 
Barytic chalk i is not applied to any. uſe, 


c H A Pp. XI, 


an ſeveral Mineral Acids lately 
diſcovered. 


| = given the hiſtory of all fine mat- 
ters which are well known, we think i it 


* Withering, in his valuchle paper on the native aerated 
derous earth, (Phil. Tranſ. for 1784) obſerves (1) 
hat it reſembles 0 lump of alum, but is compoſed of ſpi- 
eu. (2) That its ſpecific gravity is from 4,300 to +39 
3 
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proper to add ſome account of certain acids, 
whoſe properties have not yet been ſuffi- 
ciently examined, to juſtify the claſſing of 


them with the acids treated of in the forego- 


ing pages. | 

Mr. Scheele having obſerved that the ni- 
trous acid diſtilled from many ſubſtances of 
the three kingdoms, whoſe properties were 
little known, cauſed. them to paſs to the 
ſtate of acids more or leſs fixed, conſidered 
theſe ſalts as of a peculiar and ſpecific kind, 
We fhall in this place mention only ſuch as 
belong to the mineral kingdom ; theſe are 
the acids of molybdena, of tungſten, of ar- 
ſenic, and of Pruſſian blue. As we purpoſe 
to ſpeak largely concerning the two laſt in 
the hiſtory of metallic ſubſtances, we ſhall 
in this place treat only of the acids of mo- 
lybdena and of tungſten. | | 


ConCERNING MoLYBDENA AND ITS 
ACID. ; | 


Molybdena ought not to be confounded 
with common black lead which is uſed in 


- 
. 


(3) That 100 parts contain 78, 6 parts of pure ponderous 
earth; 6 vitriolated ponderous earth, and 20,8-fixed air. 
(4) That it will not burn to lime, as the artificial terra 
onderofa aerata does; but when urged by heat, becomes 
| opake, and afterwards melts ; a peculiarity, which 
the Doctor thinks, ariſes from water not being preſent. 
The many other curious and intereſting facts contained in 
the Diſſertation cannot be abridged into a note,. but they 
are well worthy the reader's attentions T. 
R 4 drawing, 
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a MOLYBDENA. 


drawing, and is at proſens diſtinguiſhed « 


the peculiar name of plumbago. This con- 
fuſion is no doubt one cauſe of the differen- 


ces between the chemical reſults of ſuch as 


have examined this ſubſtance from Pott and 
Scheele. It muſt be obſerved that plumba- 

go or black lead being much more common 
than molybdena, which is not uſually. to be 
met with, except in cabinets of natural hiſ- 
tory, French chemiſts, and more eſpecially 
Mr. de Liſle, have made their experiments 
with that ſubſtance, and not with the latter, 
as we ſhall ſhew in the hiſtory of combuſti- 
ble matters. 

True molybdena is not eaſily diſtinguiſhed 
from plumbago by its external characters. 
It is, however, ſomewhat greaſy to the 
touch ; it is formed of ſcaly laminæ of va- 
rious magnitude, ſcarcely adhering, to each 
other. It ſoils the fingers, and leaves traces 
of a blackiſh grey on paper. When reduced 
to powder, which is difficult to do, on ac- 
count of the elaſticity of its laminæ, it has 
a blueiſh colour; it yields to the knife; is 
not at all brittle, and is not of a granulated 
texture like plumbago. 

To reduce molybdena into powder, ac- 
cording to the proceſs of Mr. Scheele, it 
muſt be triturated in a mortar with a ſmall 
quantity of vitriolated tartar, which may 
afterwards be waſhed away with water. 
This ſubſtance, expoſed to the action of 

a fire 
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fire in open veſſels, gives out a ſmall quan- 
tity of ſulphur, and evaporates almoſt entire- 


ly; when urged by the blow- pipe in a filver 


ſpoon, it emits. a white fume, which, on 


touching it with the blue point of the flame, 
takes that colour. The ſublimed white part 
is the peculiar acid of molybdena; but as 


no more than a very ſmall quantity can be 


collected by this proceſs, recourſe muſt be 
had to other means for obtaining it. 
Thirty ounces of diluted nitrous acid bein 


diſtilled from one ounce of molybdena at five 


ſucceſſive times; that is to ſay, ſix ounces 


of the acid at each time, a large quantity 
of nitrous gas is diſengaged, and a white 
powder remains in the retort, which muſt 


be waſhed with a ſufficient quantity of cold 
diſtilled water, to carry off the foreign acid 
ſoluble at that temperature. After this edul- 


coration, fix drachms and a half of pure acid | 
of molybdena remain. Mr. Scheele, the au- 


thor of this diſcovery, thinks that the ni- 
trous acid ſeizes the phlogiſton, and eſcapes 
in red vapours, burning at the fame time the 
ſulphur of the molybdena ; from which laſt 
circumſtance, the water uſed in waſhing the 
molybdena contains the vitriolic acid, which 
may be obtained in a concentrated ſtate by 
evaporation. The liquid then aſſumes a 


brilliant blue colour, ariſing from the por- 
tion of the acid of molybdena likewiſe in 


the ſolution. We are of opinion, in this 
| operation, 
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| tion, as well as in all others, where 

tha nitrous acid being diſtilled from any 
ſubſtance reduces it to the ſtate of an Wy 
that the former is decompoſed, and that the 
ſeparation of vital air from the ſpirit of nitre, 
and its fixation in the molybdena, produce 
the diſengagement of nitrous gas, and the 
formation of the acid of molybdena, 

This acid, obtained by the proceſs laſt de- 
ſcribed, has the form of a white powder of a 
flightly acid and metallic taſte. When heated 
by the blow-pipe in the ſpoon, or in a cruci- 
ble with contact of air, it is volatilized into a 
white ſmoke, and partly melts on the ſides 
of the crucible. Notwithſtanding the edul- 
coration, it retains a portion of ſulphureous 
acid, which a ſtrong heat completely diſen- 

s. This acid is ſoluble in boiling wa- 
ter. Scheele diſſolved a ſcruple in twenty 
ounces of water; in which ſtate its taſte was 

culiarly acid, and almoſt metallic ; it red- 
dened tincture of turnſole, decompoſed ſo- 
lation of ſoap, and precipitated liver of ſul- 
phur ; the ſolution becomes blue and con- 
ſiſtent by cooling. | | 

This acid earth, as Mr. Scheele calls it, 
is very ſoluble in oil of vitriol heated. The 
folution has a beautiful blue culour, and be- 
comes thick by cooling ; theſe two pheno- 
mena diſappear again when the acid is heated, 
and return in proportion as it gradually be- 


comes cold. If this combination be ſtrongly 
215 heated 
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heated in a retort, the vitriolic acid is vola- 
tilized, and the acid of molybdena remains 


in a dry ſtate at the bottom of the veſlel. 


Nitrous acid has no action on the acid of 


molybdena. 

Common marine ld e a large 
quantity. The ſolution affords a reſidue of 
a deep blue colour, when diſtilled to dry- 
neſs. If the fire be raiſed, the reſidue af- 
fords white flowers, and a blueiſh ſublimate ; 
a grey matter remaining in the retort. The 
flowers and ſublimate are deliqueſcent, and 


give a blue colour to metals; the marine 


acid paſſes over in the dephlogiſticated ſtate. 
It is eaſy to conceive, that in this operation 
the marine acid takes a portion of the vital 
air from the molybdenic acid, and that a por- 
tion of this laſt acid paſſes again to the ſtate 
of molybdena. _ 

The molybdenic acid decompoſes nitre 2nd 
marine ſalt by diſengaging their acids, and 
forming neutral ſalts with their baſes, whoſe 
properties Mr. Scheele has not perfectly aſ- 
certained. This acid likewiſe diſengages the 
cretaceous acid from the alkalis, with which 
it combines and forms neutral ſalts. 

Though Mr. Scheele has not diſcovered 
all the properties of theſe ſalts, he has, never- 
theleſs, pointed out three, which are ſufficient 
to diſtinguiſh the neutralized ſtate. He has 
obſerved, 1. That fixed alkali renders the 
acid earth of molybdena more ſoluble in 
Water. 
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268 MOLYBDENA. 
water. 2. That this falt prevents the mo- 
lybdenic acid from being volatilized by heat, 
3. That the combination of this acid with 
vegetable alkali, precipitates, by cooling, in 
ſmall grains or cryſtals. 
The molybdenic acid precipitates nitre 
and marine ſalts with baſes of ponderous 
earth; the molybdenous barytic ſalt formed 
in theſe operations is ſoluble in water. 
The molybdenic acid appears partly to 
decompoſe vitriolated tartar, and diſengages 
a ſmall quantity of vitriolic acid by a ſtrong 
| - | | 
The molybdenic acid diſſolves ſeveral me- 
tals, and aſſumes a blue colour, in proportion 
as it communicates to them part of its vital 
air, It precipitates many metallic ſolutions, 
&c. as we ſhall more particularly exemplify 
in the hiſtory of metals. | 
Perfect molybdena ſlightly detonates with 
nitre; the reſidue contains molybdenie tar- 
tar and calx of iron. From the experiments 
of Mr. Scheele, molybdena appears to conſiſt 
of a peculiar combuſtible matter and iron. 
The nature of the combuſtible matter is not 
yet perfectly known. Mr. Hielm, a diſci- 
le of the celebrated Bergman, appears to 
5 ſucceeded in converting it into a regu- 
lus. Mr. Pelletier affirms, that he has had 
the ſame ſucceſs; but the properties of this 
new metal have not yet been examined into. 
The molybdenic acid appears to be a me- 
e tallic 
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tallic acid. Its weight, its ſtyptic and auſ- 
tere taſte, its dry and pulverulent form, its 
fuſibility, its inſolubility, the colour it aſ- 
ſumes by action of flame and combuſtible 
matters, its precipitation by nut- galls, and 


by the acid of Pruſſian blue, ſhew that it 


is ſomewhat ſimilar to the arſenical acid. 

Such is the preſent ſtate of our knowledge 
reſpecting molybdena and its acid. This 
ſubſtance is ſo rare in France, that no che- 
miſt, except Mr. Pelletier, has had an op- 
portunity of making a regular ſeries of expe- 
riments upon it. It is greatly to be wiſhed 
that they ſhould be continued, eſpecially 
with a view of deciding whether the mo- 
lybdenic acid be truly different from all 
others. For I cannot avoid thinking, not- 
withſtanding its peculiar characters, that a 
ſubſtance, which does not become acid but 
by the aſſiſtance of thirty parts of weak ni- 
trous acid, and is with ſo much difficulty 
brought to aſſume the ſaline ſtate, ought 
not to be conſidered as an acid truly peculiar. 
But I ſhall enlarge on this . in other 
parts of this work. 


CoNCERNING TUNGSTEN AND ITS ACID, 


I The tungſten of the Swedes has been call- 

ed heavy ſtone, lapis ponderoſus by ſeveral 
naturaliſts, and in particular by Bergman, in 
his Sciagraphia. Cronſtedt conſidered it as 
a ſpecies 
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a ſpecies of iron ore, and called it Ferrum 
calciforme, terra quadam incognita intimè 
mixtum. Moſt German naturaliſts claſs it 
among tin ores, under the name of white 
cryſtals of tin, or zinn ſpath ; and it is ar- 
ranged as ſuch in moſt cabinets of natural 
hiſtory. | | 

The Swediſh word tungſten has the advan- 
tage of diſtinguiſhing this faline ſubſtance 
from ponderous earth and ponderous ſpar, 
with which the denomination of Bergman 
ſeems to confound it. 

An accurate analyſis of this ſubſtance was 
not attempted before the time of Scheele, 
and it was almoſt generally conſidered as an 
ore of tin. Scheele examined this pretend- 
ed ore, and diſcovered that it conſiſts of 
lime united to a, peculiar acid. Bergman, 
who likewiſe examined the ſame ſubſtance, 
had reſults which confirmed thoſe of Scheele. 
This diſcovery was made in the year 1781. 
Meſſrs. De Luyart, of the Royal Biſcayan 
Society ; M. Angulo of the Academy of 
Valladolid, and Mr. Crell, have repeated 
and confirmed the reſults of the Swediſh 
chemiſt. | 

Before we proceed to deſcribe the proper- 
ties of tungſten and its acid, we muſt ob- 
ſerve that this ſubſtance has been rarely 
met with till lately; that it is found in 
the iron mines of Bitzberg, in the tin mines 
in Schleckenwalde in Bohemia, and on 

mo 
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moſt of the white cryſtals of Sanberg near 
Ehrenfriederſdorf, are tungſten: ſo that by 
aſſaying the cryſtals diſtinguiſhed by this 
name by the methods we ſhall point out, 
ſome ſpecimens may be found of this ſub- 


ſtance, which were not before ſuſpected to 


be ſuch. 

Tungſten is not ſenſibly altered by heat; 
it decrepitates and is reduced to powder b 
the blow- pipe, but it does not melt. The 
blue flame ſlightly colours it, and nitre takes 
away the colours. 

Boiling water has no action on tungſten 

in powder. The effects of air, earths, the 
ſalino- terreſtrial ſubſtances, and cauſtic al- 
kalis on tungſten, have not been inquired 
into. 

The vitriolic acid heated and diſtilled 
from tungſten paſſes without alteration, the 
reſidue is of a bluiſh colour. A-ſmall quan- 
tity of ſelenite is obtained by waſhing it with 


boiling water. A proof that this ſubſtance. 


contains lime, and that the vitriolic acid 
decompoſes only a very ſmall part. | 
Weak nitrous acid aſſiſted by heat, acts 
on tungſten without ſenſible efferveſcence. 
The acid converts it to a yellow colour, 
which diſtinguiſhes it from a true ore of tin. 


The acid diſſolves the calx ; about twelve 


parts of nitrous acid in the ſtate of aqua for- 
tis being required completely to decompoſe 


one; part of tungſten. Mr. Scheele repeated 
this 
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this operation ſeveral ſucceſſive times; af- 
ter the action of three parts of weak nitrous 
acid on one of tungſten had taken effect, he 
added two parts of cauſtic volatile alkali. The 
powder which was changed to a yellow by the 
nitrous acid, became white by the alkali; and 
he repeated the ſucceſſive application of the 
two agents, till the whole of the tungſten was 
diſſolved. From four ſcruples treated in this 
manner, he had three grains of a reſidue, 
which ſeemed to him to be quartz. By adding 
firſt the Pruſhan, and afterwards the common 
vegetable alkali, to the nitrous acid em- 
ployed in the operation, he obtained two 

rains of Pruſſian blue, and fifty-three grains 
of chalk. The. volatile alkali added to the 
nitrous acid afforded an acid precipitate. In 
this experiment the nitrous acid decompoſes 
the tungſten by ſeizing the lime, and the 
tungſtenic acid, diſengaged by this decompo- 
ſition, is ſeized by the volatile alkali. The 
ammonaacal ſalt, formed by this laſt ſolution, 
is decompoſed by the nitrous acid, whoſe 
affinity to the volatile alkali is greater than 
that of the tungſtenic acid; and as the latter 
acid is much leſs ſoluble than the ammonia- 


cal tungſten, it 1s precipitated in the form 


of a white powder. This powder is waſhed 
with cold diſtilled water, in order that the 
acid may be had very pure. 

This acid may be likewiſe obtained by an- 
other proceſs, which Mr. Scheele has em- 


ployed 
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ployed with equal ſucceſs. One part of pul- 


verized tungſten is fuſed in an iron crucible, 


with four parts of cretaceous tartar. This 
maſs is lixiviated with twelve parts of boiling 
water, and nitrous acid is added fill it no 
longer produces any efferveſcence. The un- 
diſſolved part is again fuſed with four parts 
of cretaceous tartar, lixiviated with water, 
and treated with nitrous acid, till the ef- 
ferveſcence ceaſes. 'The refidue then con- 
fiſts of a ſmall quantity of quartz, the whole 
of the tungſten being decompoſed. For 
the fixed vegetable alkali during the fuſion 
combines with the tungſtenic acid, and forms 
a peculiar neutral ſalt; while the cretaceous 
acid unites with the lime, which it converts 
into chalk. When the melted maſs is lixi- 
viated, the water diflolves the tungſtenic 
tartar, and the inſoluble chalk remains. The 


nitrous acid which is applied, after the water, 


diſſolves the chalk with efferveſcence, with- 
out acting on the portion of tungſten, which 
the cretaceous fixed alkali in the firſt melting 


did not decompoſe. In the ſecond operation, 


the tungſten being completely decompoſed 
by the additional alkali, the nitrous acid takes' 
up the whole of the chalk; ſo that by the 
ſucceſſive application of eight parts of creta- 
ceous fixed alkali, and a ſmall quantity of 
aqua fortis, the component parts of the 
tungſten are completely ſeparated ; its acid 
uniting with the alkali, and its lime combin- 
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ing with the nitrous acid. By precipitating 
the calcareous nitre by means of vegetable 

| alkali, the quantity of lime contained in the 
tungſten is known. The tungſtenic acid re- 
mains to be ſeparated from its alkali, which 
is effected by the proceſs deſcribed in the 
firſt method. A ſufficient quantity of ni- 
trous acid is poured into. the water made uſe 
of in waſhing the melted tungſten. The 
lixivium becomes turbid by the precipita- 
tion of the tungſten acid, which is diſen- 
gaged in e Hagan of the combination 
that takes place by ſtronger affinity between 
the nitrous acid and the alkali. The preci- 
pitate is waſhed with cold water, and con- 
ſiſts of the pure tungſten acid in the form of 
a white powder, as in the former operation. 
This laſt proceſs is to be preferred as the 
leaſt troubleſome and expenſive. 

The marine acid acts on tungſten in the 
ſame manner as the nitrous, and decompoſes 
it. As it proguces a deeper yellow colour, 
Bergman recommends it for aſſaying or diſ- 
covering this earthy ſalt. 

The tungſtenic acid, or white powder ob- 
tained by any of theſe three proceſſes, be- 
comes yellow, brown, and black, when 
urged by the blow- pipe; but neither melts, 
nor becomes volatilized. | 

It is ſoluble in twenty parts of boiling 
water; the ſolution has an acid taſte, and 
reddens turnſole. 


The 
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The tungſten acid appears to form with 


ponderous earth a ſalt abſolutely inſoluble in 
water, and with magneſia another Halt of | 


very difficult ſolubility. 


When a ſolution o this acid 1s poured i in- 


to lime- water, a precipitation is obſerved to 
begin, which is greatly augmented by heat, 
and conſiſts of regenerated tungſten, accord- 
ing to Scheele. | 

The tungſten acid, ſaturated with fixed 
vegetable alkali, affords a ſalt which preci- 
po in very ſmall cryſtals, whoſe form 
las not been aſcertained, Mr. Scheele does 


not ſpeak of its combination with the alkali 


of ſoda. According to him, it forms with 
the volatile alkali a ſal ammoniac in the form 
of very ſmall needles. This ammoniacal 
tungſten expoſed to heat in a retort, ſuffers 
the volatile alkali to eſcape, and the tung- 
ſten acid remains in the form of a dry yel- 


lowiſh powder. The fame falt decompoſes - 


calcareous nitre, and again forms tungſten. 
The tungſten acid heated with the vitri- 
olic acid aſſumes a blueiſh colour: with the 
nitrous and marine acids it becomes of a citron 
yellow like tungſten; it precipitates liver 
of ſulphur of a, green colour. Mr, Scheele 
has not determined the cauſe of thoſe changes. 
That chemiſt having obſerved that the 
tungſtenic acid is eafily coloured by com- 
buſtible bodies, and gives a blue colour to 
vitreous fluxes, as borax, &c. heated the 
8. 2 acid 
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acid with linſeed oil in a crucible, but he 
did not obtain any metal, the acid only being 
blackened. Bergman, from the confidera- 
ble weight of this acid, the colour it takes 
with inflammable bodies, and its precipita- 
tion by the Pruſſian alkali, thinks it is of 
metallic origin. 

Meſſrs. De Luyarts have partly confirmed 
this conjecture by the analyſis of wolfram, a 
ſubſtance conſidered by moſt naturaliſts as 
a meagre ore of iron, from which, by treat- 
ment with marine acid, they obtained the 
tungſten acid, and ſucceeded in reviving it 
into a peculiar regulus. The wolfram they 
examined was procured from the tin mine 
of Zinnwald. It is cryſtallized into hexa- 
hedral flat priſms, with the metallic brillian- 
cy of a leafy fracture, and may be cut with 
a knife. From the centenary of this ſub- 
ſtance they obtained 22 parts of black calx 
of manganeſe, a ſemi-metal hereafter to be 
deſcribed ; 12 calx of iron, 64. of the yel- 
low tungſtenic acid, and 2 of quartz. They 
have likewiſe analyzed the tungſten from the 
tin mines of Schleckenwald in Bohemia, and 
obtained 68 pounds of yellow tungſtenic 
acid, and 30 of lime per hundred. They 


likewiſe ſucceeded in combining wolfram 


with metals, and producing alloys. 
As this mineral is very rare, no chemiſt 
that 1 know of has yet repeated and con- 
firmed 
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firmed the experiments of Meſſrs. De Luy- 
arts. 2 ; 

This ſhort account ſhews how much re- 
mains to be done, in order to diſcover the 
nature and properties of tungſten and its 
acid; more eſpecially the combinations it 
forms with other bodies, which have as yet 
been ſcarcely attended to.“ 85 


* It does not appear from the text, that the ingenious. 
author had ſeen more than an abſtract of the excellent Me- 
moirs of Meſſrs. De Luyarts, which is printed in the Tran- 
ſactions of the Royal Biſcayan Society of Friends to their 
Country, for the year 1783; and was publiſhed in the year 
1785 in London, by Charles Cullen, Eſq. ; together with 
the papers of Scheele and Bergman, in the Engliſh lan- 
guage. From this valuable pamphlet the following facts 

are ſelected: 1. The white powder or acid obtained by 
Scheele in the humid way, is a triple ſalt, compoſed of 
tungſten calx or acid, nitrous acid, and volatile alkali. 2. 
The white matter obtained in the dry way, is Itkewiſe a 
triple falt, containing tungſten calx or acid, nitrous acid, 
and fixed alkali. 3. The laſt mentioned falt - being re- 
peatedly boiled with nitrous acid, and calcined in a cupel- 
ling furnace, becomes of a yellow colour, and inſipid; not ſo- 
luble in water, though it forms an emulſion with that fluid, 
which does not ſubſide for ſome months; not acted on by, 
nor forming an emulſion with, the vitriolic, nitrous, or ma- 
rine acids; coloured blue, by acetous acid; combinable 
with alkalis, and colouring vitreous fluxes. 4. The yel- 
low matter treated with charcoal in a violent heat, affords 
a button, containing. a congeries of metallic globules of a 
ſtee]-like fracture and ſpecific gravity of 1 9.2 5. This 
metal is more difficult of fuſion than manganeſe ; becomes 
converted into the yellow matter by calcination, at the ſame 
time that its abſolute weight is augmented ; and forms pe- 
culiar alloys with the other metals. 6, The diſcoverers 
call this metal wolfram. T. | 


8 3 CHAP. 


278 GENERAL FACTS 


. 


Recapitulation of Facts, and Compariſon 
of the Mineral Salts with each other. 


AFTER having exhibited the ſtate of 

our knowledge, as far as it reſpects 
the properties of all the known mineral ſalts, 
we think it neceſſary to give a ſhort ac- 
count of their leading characters, proper- 
ties, and mutual attractions. 

I. Salts are diſtinguiſhed by four general 
properties, taſte, tendency to combination, 
ſolubility, and incombuſtibility. Theſe pro- 

erties have very different degrees of energy, 
and theſe degrees conſtitute the moſt eſſential 
differences that exiſt between them. 

II. All ſalts may be reduced to four orders 
or principal genera. 1. The falino-terreſtrial 
ſubſtances, which unite the earthy to the ſa- 
line properties. 2. Alkalis, which have an 
urinous taſte, and change the colour of many 
tables from blue to green. 3. Acids known 
by their ſour taſte, and the red colour they 
produce with blue vegetable ſubſtances. 4. 
Mean, or neutral falts, which differ from the 
foregoing by their weaker taſte, which is mix- 
ed, bitter, &c. leſs degree of ſolubility, &c. 

III. There are three falino-terreſtrial ſub- 

ſtances ; 
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ſtances; ponderous earth or barytes, mag- 
neſia, and lime. Their properties are known, 
but not their compoſition. No chemiſt has 
yet ſucceeded in ſeparating their component 
parts, and forming them again by combina- 
tion. They are therefore ſimple or elemen- 
tary ſubſtances, with reſpect to the preſent 
ſtate of ſcience, though we may perhaps 
ſucceed hereafter in our attempts to decom- 
poſe them. | x N 
IV. Three alkaline ſalts are known; the 
fixed vegetable alkali, called ſalt of tartar or 
pot aſh; the mineral alkali, likewiſe called 
the marine alkali or ſoda; and the volatile 
alkali. The two farſt are dry, ſolid, cauſtic, 
fuſible, deliqueſcent, &c. not diſtinguiſh- 
able from each other when pure, but eaſily 
known by their combinations. No experi- : 
ment has yet ſhewn their intimate compo- 
fition ; their principles have not been ſepa- 
rated, neither have they yet been formed by 
any combination. | 
That opinion which, regards alkalis as an 
union of water and earth, is merely an in- 
genious hypotheſis, which cannot be main- 
tained, becauſe ſupported by no plaufible 
fact. Volatile alkali differs from the two 
foregoing, becauſe it exiſts in the form of an 
.  claſtic fluid of a very penetrating ſmell, &c. 
It is at preſent more than ſuſpected, that it 
is a compound of two gaſes, inflammable gas 
and atmoſpheric mephitis ; that it is decom- 
ON 9 4 poſed 
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poſed in many operations, and formed again 
in others. 

V. The well known acids are fix in num- 
ber; the cretaceous, the marine, the ſparry, 
the nitrous, the vitriolic, and the ſedative. 
All have peculiar and diſtinctive properties. 
The cretaceous, marine, and ſparry acids, 
aſſume the elaſtic or aeriform ſtate very 
| readily - the vitriolic and nitrous acids do 

not aſſume it with equal facility ; the ſeda- 
tive acid is concrete and cryſtalline. The 
acids of molybdena and tungſten, which we 
have treated of in a ſupplementary chapter, 
are concrete, but pulverulent, and without 
a regular cryſtalline form, | 

VI. We begin to be acquainted much 
better than formerly with the nature of acids. 
It is proved, that the hypotheſis, which con- 
ſidered them as an intimate union of water and 
earth, is no longer probable. It is demon- 
ſtrated, that vital air enters into their compo- 
ſition; that this vital air is often united with 
a combuſtible body, as charcoal in the creta- 
ceous acid, ſulphur in the vitriolic acid, ni- 
trous gas in the nitrous acid. The formation 
of a great number of peculiar acids by the ac- 
tion of the nitrous acid on combuſtible bo- 
dies, confirms this aſſertion reſpecting the 
neceſſity of vital air to conſtitute acids; for 
which reaſon Mr. Lavoiſier diſtinguiſhes vi- 
tal air by the name of the oxyginous or aci- 
difying principle. 
: VII. Acids 


DD << re © _Ao* 


— e Of > _ © 5, — . 


RESPECTING SALTS, 281 


VII. Acids unite, without decompoſition, 
with clay, ponderous earth, magneſia, lime, 
and the alkalis. From theſe combinations 
reſult a great number of ſalts, called com- 
pound, middle, or neutral ſalts. Subſtances, 
which neutralize acids in ſaline omen 
are called baſes. 

VIII. Middle, or neutral ſalts, have pro- 
pertics which differ from thoſe of their com- 


ponent parts. In moſt of them, we cannot 
diſtinguiſh the character either of the acid 


or baſe. The latter, however, rather than 


the acid, appears to communicate certain 
general properties to neutral ſalts; for 


which reaſon we have diſtinguiſhed neutral. 


ſalts by their baſes. 

IX. On this principle chere are ſix genera 
of neutral ſalts, whoſe order, eee 
and nomenclature, are as follow. 


Genus I. NEUTRAL SALTS, WiTH BASE 
oF FixED ALKALI, 


Species J. Vitriolic acid, and vegetable 


fixed alkali; vitriolated tartar, or rather vi- 
triol of pot-aſh. 


Species II, Vitriolic acid and ined | 
fixed alkali ; Glauber's falt, or rather vitriol 


of ſoda. 


Species III. Niese acid d vegetable 


1rd alkali; nitre, or nitre of pot-aſh. 


õpecies IV. Nitrous acid and mineral 
fixed 


* . 4 i 
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fixed alkali ; rhomboidal nitre, cubic nitre, 


or rather nitre of ſoda. 


Species V. Marine acid. and vegetable 
fixed alkali; febrifuge falt of Sylvius, or 
rather muriate of ſoda. | 

Species VI. Sedative acid and vegetable 
fixed alkali ; borax of pot-aſh. 

Species VII. Sedative acid and mine- 
ral fixed alkali; common borax, borax of 
ſoda. 

Species VIII. Sparry or fluor acid, and 
| veyttable fixed alkali; ſparry tartar, or ra- 
ther fluor of pot-aſh. 

Species IX. Fluor acid and fixed Miner 
alkali; ſparry ſoda, or rather fluor of ſoda. 

Species X. Cretaceous acid and fixed ve- 

table alkali; cretaceous tartar, or rather 
chalk of pot-aſh. 

Species XI. Cretaceous acid and fixed 
mineral alkali; cretaceous ſoda, or rather 


chalk of ſoda. 


Genus II. NEUTRAL Wender 
| SALTS. 


Species I. Vitriolic acid and volatile al- 
kali; ammoniacal vitriol. 

Species II. Nitrous acid and volatile al- 
kali; mmoniacal nitre. 

Species III. Marine acid and volatile al- 
kali; ſal ammoniac, or rather ammoniacal 
muriate. 


Species 
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Species IV. Sparry acid and volatile l 


kali; ammoniacal fluor...« _ 
. Species: V. Sedative acid and volatile al- 
kali; 3 ammoniacal bara cv: cc: ” 
Species VI. Cretaceous acid and volatile 
alkali; ammoniacal chal t. 


Genus III. Credo Nevrnar 
SALTS, l 


Species I, Vitriolic acid and lime; plaſ- 
ter, gypſum, ſclenite, or rather calcareous 
vitriol. 

Species II. Nitrous acid and lime ; cal 
careous nitre. | 

Species III. Marine acid and lime; cal- 
careous marine ſalt, or rather caleareous 
muriate. 

Species IV. F lor acid ad lime; vi- 
treous ſpar, cubic ſpar, fuſible or fluor ſpar, 
{parry 8 or rather calcareous fluor. 

Species V. Sedative acid and lime; cal- 
careous borax. ä bes SF 

Species VI. Cretaceous acid and lime; 
chalk, calcareous ſpar, or nn, calcareous 
chalk. n 0 6 


Genus IV. MaGNESIAN NevrRAt 
SALTS. wo 


Species I. Vitriolic acid and magneſia; 


EP _e, or rather magneſian vitriol. 
, | Species 
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- Species II. Nitrous acid and magneſia ; ; 
W 5 nitre, =. 

Species III. Marine acid and magneſia; 
marine ſalt of magneſia, or rather magneſian 
muriate. 

Species IV. Fluor acid and magneſia; 
magneſian fluor. 

Species V. Sedative acid and magneſia; 
magneſian borax. 

Species VI. Cretaceous acid and mag- 
neſia; efferveſcent magneſia, or rather mag- 


| nefan chalk. 


Genus V. NxurRAL ARGILLACEoUs | 


SALTS. 


Species I. Vitriolic acid and clay; alum, 


or rather argillaceous vitriol, 5 
Species II. Nitrous acid and 81075 ; alu- 


minous nitre, nitrous, —_ or. rather argil- 


laceous nitre. 

Species III. Marine acid and his ar- 
gillaceous marine ſalt, aluminous falt, or 
rather argillaceous muriate. 


Species IV. Fluor acid and clay ; ; yy 


clay, or rather argillaceous fluor. 
Species V. Sedative acid and clay; ar- 
illaceous borax. 
Species VI. Cretaceous acid and clay; 
efferveſcent clay, or rather argillaceous 


chalk, 


Genus 
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Genus VI. "Nia SALTS, wiTHn BASE 
OF PoNDEROUS EARTH, OR BARYTIC 
NEUTRAL SALTS. 


Species I. Vitriolic acid and tee ; 
ponderous ſpar, or rather barytic vitriol. 


Species II. Nitrous acid and barytes; ; 


onderous nitre, or rather barytic nitre. 
Species III. Marine acid and barytes ; 
ponderous marine falt, or rather Tu 
muriate. 9 
Species IV. Fluor acid and barytes ; 
barytic fluor. 


Spoctes V. Sedative acid and barytes 3 


barytic borax. 
Species VI. Cretaceous acid and barytes ; 


cretaceous ponderous earth, or rather e 
chalk. N 


X. To theſe ſalts may be joined ſuch as 
are formed by the acids of molybdena and 
tungſten ; the former of which may be diſ- 
tinguiſhed by the terms molybdena of pot- 
aſh, of ſoda, ammoniacal, calcareous, mag- 


nefiin: argillaceous, barytic ; and the latter, 


tungſten of pot-aſh, of- ſoda, ammoniacal, 
&c. 


XI. Each peculiar ſalt, whether it be 


ſimple or compound, poſlcſſes diſtinguiſhing 
characters, by which it may be known from 
every other. Theſe characters conſiſt in 

their 
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their taſte, their figure, and their habitudes, 
with reſpect to fire, air, the earths, and 
falts, They cannot be well diſtinguiſhed, 
but by a careful attention to all their pro- 
perties, by comparing them with each other, 
and eſpecially by attending to ſuch ae 
as are the moſt peculiar. - 

XII. Though moſt of the Gras. Glts 
in common uſe, more eſpecially. the neu- 
tral; are produced by art, yet nature offers 
them in large quantities, either at the ſur- 


face, or at ſmall depths in the earth, Nei- 


ther pure barytes, nor magneſia, — yet 
been found. Quick- lime exiſts in the neigh- 
bourhood of volcanos. Fixed alkalis are 
never cauſtic at the ſurface of the earth, but 
are combined with acids. Ihe cretaceous acid 
is contained in the atmoſphere, fills ſeveral 
ſubterraneous cavities, and is diſengaged 
from many waters. The marine acid ap- 
pears to be at liberty at the ſurface of the ſea. 
The ſparry acid is always found combined 
with lime. The nitrous acid is found a- 
mongſt putrified matters. The vitriolic 
acid has been found cryſtallized, by Mr. 
Baldoſtari, in a grotto at the baths of St. 
Philip in Italy; and by Mr. Dolomieu, in 
a grotto near Mount Atna. Mr. Vandelli 
has alſo obſerved, in the neighbourhood of 
Sienna and Viterbo, the vitriolic acid diſ- 
olved in water iſſuing from amongſt rocks. 
The ſulphureous acid is continually diſen- 
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ged in volcanic places. The ſedative acid 
1s diſſolved in the water of many of the lakes 
in Tuſcany, according to Mr. Hoefer. 

XIII. Among the forty-two ſpecies: of 
neutral ſalts, the following only have been 
found at the ſurface of the globe, in the 
waters, or among the fluids of organized 
bodies, in the genus of perfect neutral ſalts, 
with baſe of fixed alkali: vitriolated tartar 
in vegetables; Glauber's falt, diſſolved in 
water, and exiſting in certain plants; nitre 
in the juices of vegetables, and in earths 
impregnated with putrid matters; febrifuge 
ſalt in water and marine plants; marine falt 
in earth, water, | ſea plants, and animal flu- 
ids; cretaceous tartar in vegetables; creta- 
ceous ſoda in effloreſcence, on the ſurface 
of the earth; on ſtones, and in the animal 
fluids, It is not well determined whether 
borax is ever found native.* Cubic nitre, 
fluor of pot-aſh, fluor of ſoda, and borax of 
pot-aſh, are always produced by art. 

XIV. Among the ammoniacal ſalts, none 
are found in nature, excepting ſal ammo- 
niac, in the neighbourhood of volcanos, and 
ammoniacal chalk in putrified animal mat- 
ters. Ammonaacal vitriol, ammoniacal nitre, 
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* Mr. Grill Abrahamſon ſent ſome borax to Sweden, 
in the year 1772, in a cryſtalline form, as dug out of the 
earth, in the kingdom of Thibet, where it is called 
pounxa, my poun, and houi poun, Kirwan's Mineralogy, 
page 206, T. 
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ammoniacal fluor, and ammoniacal borax, 
are always produced by art. 

XV. Neutral calcareous falts are abun- 
dantly found, there being but one of the 
fix ſpecies we know, which is not produced 
in nature. Calcareous vitriol, or ſelenite, 
forms conſiderable beds in mountains: chalk, 
or calcareous ſubſtances, ' conſtitute a great 
part of the external cruſt of the earth: cal- 
careous nitre conſtantly accompanies com- 
mon nitre in the places where it is 
duced ; calcareous marine ſalt, or od 


muriate, is likewiſe conſtantly found to ac- 


company ſal - gem, or the ſalt diſſolved in wa- 
ters. Fluor ſpar is abundantly found in mines. 

XVI. Magneſian ſalts are much more 
rarely found in nature, Epſom ſalt, and 
marine magneſian ſalt, being only found 
diſſolved in certain waters. Magneſian nitre 
likewiſe exiſts but in very ſmall quantities. 
Nature has not yet been found to afford mag- 
neſian borax, magneſian fluor, and magneſian 
chalk ; the latter, however, appears to exiſt, 
or is combined, in many ſtones. 

XVII. Among the ponderous- or barytic 
neutral falts, ponderous ſpar is the only one 


met with; it is found in the clefts of moun- 


tains, and always in the vicinity of mines. 
Nitre, marine falt, borax, fluor, and chalk, 
with baſe of barytes, have not yet been diſ- 
covered in a natural ſtate; * 


* For native aerated ponderous earth, FR Phil. Tranſ. 
XVIII. Argil- 


for 1784. T. 
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XVIII. Argillaceous, or aluminous ſalts, 


are nearly as ſcarce ; alum is almoſt the only 
falt of this genus which is found ready 
formed. It exiſts in volcanos, and volca- 
nized earths; in efloreſcence, on decom- 
poſed lavas; and is alſo contained in pyrites 
which have fallen into effloreſcence. - !, 

Nitre, muriate, borax, and fluor, with 
baſes of clay, are mere artificial products: 
clay is frequently combined with cretaceous 


acid, there not being any earth of this ſpecies 


from which that acid may not be ſeparated 
by the application of a ſtronger. 


CHAP. XIII. 


An Examination of certain peculiar Proper- 
ties of Salts, particularly their Cryital- 


lization, Fuſibility, Effloreſcence, or De- 


liqueſcence, Solubility, &c. 


HE properties of ſimple and neutral ſalts, 
which we have conſidered in each ſingly, 
require to be again attended to, in a compara- 
tive view, in order to deduce ſeveral uſeful 
general reſults; with this intention, we ſhall 
proceed to treat of their cryſtallization, fufi- 
bility, effloreſcence, deliqueſcence, and ſalu - 
bility in water. 1 
Cryſtallization, conſidered in general in 
VOL; H. Ts Il 
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all the bodies which poſſeſs that property, 
conſiſts in a tendency to aſſume a regular 
form under certain circumſtances. Moſt 
minerals poſſeſs it; but it is more eminent 
in ſaline ſubſtances than in any others. The 
circumſtances which favour its exiſtence, 
(and without which'it cannot take place) are 
reducible to the two following, as far as re- 
lates to falts: 1. The particles muſt be 
divided, and ſeparated from each other, fo 
that they may afterwards tend to unite, by 
the application of ſuch ſides or faces as have 
the ſtrongeſt affinity with each other. 2. It 
is neceſſary that this approach of the parts 
take place gradually, by the gradual ſub- 
ſtraction of the fluid. Hence it is eaſily 
conceived, that cryſtallization is effected by 
virtue of an attraction between the particles, 
or the affinity of aggregation, which tends 
to bring them together. Theſe confidera- 
tions afford reaſon to think, that the in- 
tegrant parts of a ſalt have a peculiar form, 
and that the different form affected by each 
ſaline ſubſtance in its cryſtallization, is a 
.conſequence of this figure. And we are 
equally led to conclude, that the ſmall poly- 
hedral figures of the particles of falt, having 
ſome faces more extended than others, may 
have a tendency to approach and unite by ſuch 
faces as are the largeſt. This being ſuppoſed, 
it will eafily be conceived, that when the 
fluid which kept them aſunder, is ane 
5 they 


PROPERTIES OF SALTS. 291 


they will unite by ſuch faces as are the beſt 
adapted, or have the ſtrongeſt affinity to each 
other; and that if the fluid be withdrawn gra- 
dually, ſo as to afford time for the ſaline par- 
ticles to arrange themſelves in the beſt man- 


Ll 


ner, the cryſtallization will be regular: : but 


on the contrary, that a too ſpeedy privation 
of the fluid will cauſe them to approach ſud- 
denly, and to unite by the faces which firſt 

reſent themſelves; in which caſe the cryſ- 
tallization will be irregular, and the form 
not eaſily determined: or if the evaporation 
be ſtill more ſudden, the falt will take the 
form of a concrete maſs, of an e 
ſcarcely, if at all, cryſtalline. 

The art of cryſtallizing ſaline matters is 
founded on theſe fundamental truths. All 
falts are cryſtallizable, though with different 
degrees of facility; ſome cryſtallize fo rea- 
dily, that we conſtantly ſucceed in procur- 
ing them in their regular form ; ok re- 
quire more care and precaution; others again 
are ſo difficultly obtained in this ſtate, that 
it has not yet been accompliſhed. To ſuc- 
ceed in attempts of this nature, it is neceſ- 
fary to pay great attention to the particular 
properties of each ſalt. The firſt ſtep is 


—_—— Fs 


but there are ſome diſſolved with ſo much 
difficulty, by the means we poſſeſs, that it is 
almoſt impoſſible to obtain the regular ap- 
proach of the particles; ſuch are ſelenite, 
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calcareous ſpar, and fluor ſpar. Nature conti- 
nually preſents theſe neutral terreſtrial ſalts, 
in very regular cryſtals, not imitable by art, 
but after long time: and many eminent phi- 
toſophers ſtil} doubt the poſſibility of this 
proceſs, which we give on the authority of 
Mr. Achard ; it conſiſts in paſſing water, 
which has ſtood a long time on falts of dif- 
ficult ſolubility, through a very narrow 
aperture, and procuring a very flow eya- 
poration. On the contrary, other ſaline 
matters are ſo ſoluble; and unite ſo ſtrong- 
ly with water, that they are not ſeparated 
but with great difficulty, and are ſcarce- 
ly to be obtained in a regular form : this 
is the caſe with all deliqueſcent falts, ſuch 
as the calcareous and magneſian nitres and 
marine ſalts. 

It cannot be doubted, but that each alt 
has its peculiar mode. of cryſtallization ; or, 
which is the ſame thing, that its integrant 


parts have a determinate form, differing 


from that of every other falt : ſuch is doubt- 
leſs the cauſe of the remarkable varieties 
among cryſtals. Simple ſalts, from the fa- 
lino-terreſtrial ſubſtances to the moſt pow- 
erful acids, have not in general any diſtin- 
guiſhing form; there are but few circumſtan- 


ces which, without intirely deſtroying their 


peculiar ſaline properties, cauſe them to aſ- 
ſume a cryſtalline form, as is the caſe with 
the dephlogiſticated or aerated marine —_ 
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and glacial oil of vitriol. Mr. Bertholet, 
however, affirms, that cayſtic alkalis cryſtal- 
lize in ſcales ; and that the acid of borax uni- 
verſally exhibits that form. Notwithſtand- 
ing this apparent conformity among ſim- 
ple falts, few of them do take a regular 


form in our laboratories; whether it be that 


they are not really ſuſceptible of it, or whe- 
ther our methods be inſufficient for the pur- 

oſe. But the neutral or middle ſalts all af- 
fect a regular form, which may be produced 


or deſtroyed in moſt of them at pleaſure. 
When we refle& on this property, 1o diffe- 


rent from that of ſimple ſalts, it becomes an 
object of inquiry, whether it depends on the 


acids, or on the baſes by which thoſe acids 
are neutralized. It does not ſeem exclu- 
fively to depend either on the one or the 
other, fince the ſame acids form falts very 
differently figured, with various baſes ; and 
the ſame baſe, combined with different acids, 
preſents a like diſſimilarity in its cryſtals. 
The diverſity of forms in compounds, muſt 
therefore be attributed to the total change 
of properties which ariſes from combina- 
tion. 255 1 

There are three methods generally uſed 
in cryſtallizing ſalts in chemical laborato- 
ries: 1. Evaporation, which conſiſts in heat- 
ing a faline ſolution, ſo as to diſſipate the 


water which kept the particles aſunder. The 


flower this evaporation is, the more regular 
. Will 
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will be the cryſtals obtained. Vitriolated 
tartar, marine ſalt, febrifuge ſalt, ſelenite, 
and magneſian chalk, are cryſtallized in this 
way. Their form is irregular, if the eva- 
poration be performed too quickly, as for 
example, by a boiling heat; but by a ſand 
heat, of about 150 degrees, theſe ſaline ſo- 
lutions afford very regular and beautiful 
cryſtals. There is ſcarcely any falt which 
may not be had in a very diſtin form by 
this proceſs, if ſkilfully conducted. 2. Cool- 
ing is ſucceſsfully employed with ſuch ſalts, 
as are more ſoluble in hot than in cold water, 
It is eaſy to . conclude that a ſalt of this 
kind muſt cryſtallize, becauſe it is leſs 
ſoluble in water, whoſe temperature is di- 
miniſhed. The portion which remained in 
folution, in conſequence of the heat, will 
be ſeparated in proportion as the fluid be- 

comes cool; and when it is intirely cold, 
no more of the ſalt will remain diſſolved 
than the portion which cold water is ca- 
pable of ſuſtaining. In this proceſs, as in 
the former, the more ſlowly the water cools, 
the more accurately will the ſaline particles 
approach each other, and in the moſt natural 
poſitions. For this reaſon, all ſuch ſaline ſo- 
lutions muſt be kept for ſome time at a cer- 
tain degree of heat, which muſt be afterwards 
gradually diminiſhed to the freezing point, if 
neceſſary. It muſt be obſerved, in fact, that 

all ſalts, which may be cryſtallized by this 


procels, 
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proceſs, are in general much more ſoluble 
than thoſe which are cryſtallized by the 
former procefs ; that a ſudden refrigeration 
cauſes the exceſs of ſalt to be depoſited in an 
irregular maſs ; and that regular cryſtals can 


only be obtained by gradual cooling. In 


this method, beautiful cryſtals of Glauber's 
falt, nitre,. cretaceous ſoda, cretaceous tar- 
tar, ſal ammoniac, &c. may be obtained. 


3. The third method of cryſtallizing ſalts, ; 
is by ſpontaneous evaporation. With this 


intention, a pure faline ſolution is expoſed 
to the temperature of the air, in capſules of 
glaſs, or earthen ware, covered with gauze, to 
prevent duſt from falling into it, without im- 
peding the evaporation of the water: a ſe- 
parate chamber, or loft, uſed for no other 
purpoſe, is beſt adapted to this operation. 
The ſolution is to be left till -cryſtals are 
perceived, which in ſome ſalts does not hap- 
pen in four or five months, or longer. This 
proceſs, in general, ſucceeds better than any 
other, for obtaining very regular cryſtals of 
confiderable magnitude; and ought to be 
employed with all falts, if time permit, as 
it is a method of obtaining them perfectly 
pure. Rhomboidal nitre, marine ſalt, bo- 
rax, alum, Epſom ſalt, ammoniacal vitriol, 


and ammoniacal nitre, &c. may be treated 


in this manner. In ſome circumſtances, 
more than one of theſe proceſſes are advan- 
tageouſly uſed at the ſame time; more eſpe- 
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cially when the very deliqueſcent falts, ſuch 
as calcareous nitre and muriate, magneſian 
nitre and muriate, &c. are to be cryſtal- 
lized. Theſe ſolutions are ſtrongly evapo- 
rated, and immediately expoſed toan intenſe 


cold; this method, however, affords only 


irregular cryſtals, and ſometimes concrete 
maſſes, of an indeterminate figure. The want 
of . ſucceſs, in cryſtallizing a conſiderable 
number of neutral ſalts, ariſes from its not 


being preciſely determined to what ſtate of 
concentration each ſolution. ought to be 


brought, in order to afford cryſtals. _- The 
work, which is eaſy, and only requires time 
and patience, has not been completely fol- 
lowed by chemiſts. This uſeful piece of 
knowledge conſiſts in the ſpecific gravities 
of the ſaline ſolutions: its advantages have 
already been perceived in ſeveral manufac- 
tories where ſaline matters are treated in the 
large way; an areometer or hydrometer be- 
ing uſed to determine the requiſite degree 
of denſity or concentration of the ſaline ſo- 
lutions. 

Beſides theſe different methods of cryſ- 
tallizing ſalts, there are ſeveral circumſtan- 
ces which aſſiſt their operation, whoſe in- 
fluence it is neceſſary to bring into the ac- 
count. A flight motion is ſometimes uſeful 


in producing cryſtallization : thus we find, 


that by carrying from place to place the 
cups containing ſaline 10 lutions, the cryſ- 
e tallization 
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tallization is completed a few inſtants after 
the ſlighteſt agitation. I have already ob- 
ſerved, that this phenomenon takes place 
more eſpecially in nitre and calcareous mu- 
riate. The contact of air is likewiſe indiſpen- 
ably neceſſary for the formation of cryſtals. 
It frequently happens, that a ſolution, evapo- 
rated to the requiſite degree for affording 
cryſtals, remains fluid throughout, in a well 
cloſed bottle; though the ſame ſolution cryſ- 
tallizes readily, if expoſed to theair ina cup: 
this obſervation was very, accurately. made 
by Rouelle the elder. The form of the veſ- 
ſels, and the immerſion of foreign bodies in 
ſaline ſolutions, greatly influence their eryſ- 
tallization. The firſt modifies the figure 
of the cryſtals, and produces a very great 
variety: for this reaſon it is, that threads, 
or ſmall ſticks, are placed with great advan- 
tage in the cups containing the faline ſolu- 
tion. For the cryſtals which adhere to the 
threads, having baſes of inconſiderable mag- 
nitude, are commonly of the moſt — — 
form; while ſuch as fix themſelves to the 
oblique, irregular, and unequal ſides of the 
veſſels commonly employed for this uſe, are 
more or leſs truncated and irregular. Fo- 
reign bodies, plunged in faline ſolutions, 
have likewiſe another advantage; they pro- 
mote the formation of cryſtals, which would 
otherwiſe have been much more ſlowly ef- 
fected, Thus it is, that a piece of -wood, 

or 
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or a ſtone, thrown into a falt ſpring, be. 
comes a baſe, on which the water depoſits 
cryſtals of marine falt. From the obſerva. 
tion of this phenomenon, ſome chemiſts 
have propoſed to add a faline cryſtal to the 
folution of a falt which does not readily 
cryſtallize ; and many have affirmed, that 
the cryſtallization of falts, which it is very 
difficult to obtain in a regular form, is greatly 
favoured by this means. Such are the prin- 
cipal cauſes which influence the cryſtalliza- 
tion of falts : there are doubtleſs many 
others, which the future obſervation and 
inquiries of chemiſts will make known. 
The ſeparation of any ſalt from water, 
which holds it in ſolution, cannot be effect- 
ed in a regular form, unleſs the falt retains 
a portion of the fluid. This may be ſhewn, 
in a convincing manner, by diffolving in 
water a falt reduced to powder by heat, ſuch 
as calcined alum, or borax, or Glauber's ſalt 
fallen into effloreſcence, which will be found 
fometimes increaſed to double in their cryſ- 
tallization ; that is to ſay, an ounce of the 
falt treated in this manner, will afford two 
ounces of cryſtals. Whence it is concluded 
by chemiſts, that a well cryſtallized falt, 
contains more water than the ſame falt de- 
prived of the cryſtalline form by the action 
of fire or air. They have called this water 
by the name of water of cryſtallization, be- 


cauſe it is in fact one of the elements of 
| ſaline 
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faline cryſtals, which loſe their tranſparency 
and regular form when deprived of it. Va- 
rious falts contain very different quantities 
of the water of cryſtallization, Some con- 
tain the half of their weight, as Glauber's 
falt, cretaceous ſoda, and alum ; others re- 
tain only a fmall quantity as nitre, marine 
ſalt, &c. ” e eee 

The relative quantity of water of cryſtal- 
lization in all cryſtallizable ſalts, has not been 


well determined. It may be abſtracted from 
| falts without their eſſential properties being 


in any reſpect altered, and is itſelf perfectly 
pure and fimilar to diſtilled water. 
As we have ſeen that various ſaline ſub- 
ſtances do not cryſtallize by the ſame pro- 
cefles, or in circumſtances preciſely 'fimi- 
lar, it is clear that this property may be 
advantageouſly uſed as the means of ſeparat- 
ing them from each other. In this manner 
a falt cryſtallizable by cooling, may be ob- 
tained ſeparate from another falt, which is 
cryſtallizable only by continuing the evapo- 
ration; as is obſerved in the falt ſprings of 
Lorraine, which contain common ſalt and 
Glauber's falt. Notwithſtanding this, it fre- 
quently happens, that two falts diſſolved in 
the ſame water, however different their man- 
ner of cryſtallization may be, do neverthe- 
eſs vitiate each other's cryſtals, and cannot 
be obtained ſeparate, but by repeated ſolu- 
tions and cryſtallizations. This obſervation 
| applies 
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applies till more ſtrongly to ſuch falts as 
cryſtallize nearly at the ſame time, which 
are more difficult to ſeparate from each 
other, eſpecially if they be numerous. For 
example, if the ſame water contain four ſalts 
alike cryſtallizable by evaporation, or cool- 
ing, it will be impoſſible to ſeparate them 
by one or two ſucceſſive cryſtallizations; 
and theſe operations muſt be multiplied a 
conſiderable number of times, that the flight 
differences between their manner of cryſtal- 
lization may produce the deſired effect: for 
it muſt be remarked, that no two ſalts are 
preciſely alike as to their manner of cryſtal- 
Iization by cooling or evaporating, If ſuch 
exiſted they would always cryitallize to- 
gether, and could never be obtained ſepa- 
rate by this method; a circumſtance which 
in fact happens with ſuch ſalts as greatly 
reſemble-each other in this property. There 
are other falts which are not ſeparable by 
cryſtallization, becauſe they adhere or com- 
bine together ; ſuch in general are the neu- 
tral ſalts formed by the ſame acid, and cryſ- 
tallizable by the ſame proceſs as Epſom falt 
and ammonaacal vitriol. But theſe ſingular 
adheſions of neutral ſalts have not yet been 
ſufficiently examined, though the ſubject 
well deſerves the attention of chemiſts. 
. Laſtly, to conclude this ſhort hiſtory of 
the cryſtallization of ſalts, we muſt add, 
that there is another method of nen 
them, 
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them, which conſiſts in precipitating them 
from their ſolutions by the addition of a 
ſubſtance which has a ſtronger affinity for 
water. Thus, for example, ſpirit of wine 
poured into a ſaline ſolution, produces this 
effect on moſt neutral ſalts; thoſe only ex- 
cepted which are ſoluble in that menſtruum. 
The fame phenomenon of the precipitation 
of ſaline cryſtals takes place in the mixture 
of ſome ſalts, whoſe ſolubility is very dif- 
ferent, and even ſometimes by the mixture 
of ſeveral ſaline ſolutions with each other. 
Thus we find that Epſom ſalt diſſolved in 
water appears to precipitate a ſolution of 
ammoniacal vitriol in the form of cryſtals ; 


but the other facts, which accompany theſe 


ſingular admixtures, have not been ſuffi- 
ciently aſcertained to juſtify any attempt to- 

wards forming a theory. | 
The fuſibility of falts by heat having 
been treated of under each particular article, 
we ſhall here take a comparative view of 
this property. Two kinds of fufibility are 
diſtinguiſhable in falts ; the one produced 
by the water they contain, and called the 
aqueous fuſion ; the other, properly belong- 
ing to the ſaline matter, and termed the igne- 
ous fuſion. The aqueous fuſion depends 
entirely on the water of cryſtallization being 
in ſufficient quantity to diſſolve the ſalt at 
a certain temperature. The cryſtalline form 
then diſappears, and the falt is really diſ- 
55 | ſolved ; 
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ſolved ; a fact which is ſufficiently proved 
by continuing the application of heat for a 
ſufficient time to a falt of this nature, ſuch 
as Glauber's ſalt, borax, alum, &c. which 
become dry, and no longer appear melted 


after the water of ſolution is diſſipated. The 


apparent or aqueous fuſion likewiſe appears 
to be independent of the true igneous fuſion, 
from the circumſtance of this laſt appearin 

in all thoſe falts which are ſuſceptible of the 
other. When Glauber's ſalt or borax, for 
inſtance, have paſſed the aqueous fuſion, and 


become dry, they may be again melted by 


a ſtrong heat. The true, igneous fuſion is 
not produced in all falts by the ſame degree 
of heat ; there are ſome that melt as ſoon 
as they become red, as nitre and marine ſalt; 
others require a moſt violent degree of heat 
to fuſe them, as vitriolated tartar, and Glau- 
ber's ſalt. Laſtly, there are others whoſe 
fuſibility is ſuch, that they communicate 
the ſame property to the moſt refractory bo- 
dies; in this manner it 1s that fixed alkalis 
combine with and melt quartz, ſand, and 
all other ſiliceous earths which are not fuſi- 
ble alone. Theſe ſalts are called fluxes from 
this property, and becauſe they are uſed to fa- 
cilitate the fuſion of earthy and metallic ſub- 
ſtances. We have elſewhere remarked, that 
volatility is the extreme of fuſibility ; and 
we may here add, that all ſaline matters are 
more or leſs volatile, no falt being ſuffi- 
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ciently fixed to withſtand the action of a 
violent heat. 

The alterations to which cryſtallized falts 
are ſubject by expoſure to air, are not all alike. 
Some experience no ſenſible change; others 
loſe their tranſparent form, either gradually 
becoming fluid with an increaſe of weight, 


or becoming pulverulent by the loſs of a 


part of their maſs. The firſt of theſe changes 
is called deliqueſcence, and the latter fo. 
reſcence. 

The phenomenon termed deliqueſcence, 
takes its name from the ſaline matter becom- 

ing liquid: it is likewiſe ſaid that a ſalt 
falls into deliquium, when it melts in this 
manner by the contact of air. It appears to 
be the conſequence of a true elective at- 
traction, which is ſtronger between the ſalt 
and the water, than between the latter and 
the air of the atmoſphere. All falts do not 
deliqueſce with equal rapidity, nor attract 
equal quantities of water from the atmoſ- 
phere. Fixed alkalis, alkaline gas, marine 
acid gas, and concentrated vitriolic acid, 
ſeize the water of the atmoſphere, and ren- 
der it very dry, by abſorbing more than their 


own weight of that fluid. The appearance 


is more eſpecially remarkable in vitriolic 
acid congealed by cold, and dry cauſtic fixed 
alkali of tartar. Theſe two falts firſt be- 
come ſoft, and ſoon acquire a denſe fluidity 
ſimilar to that of certain oils, which has 
occaſioned 
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occaſioned the firſt to be called oil of vitriol, 
and the ſecond oil of tartar ; though theſe 
names are far from being ſignificant, and 
may lead beginners into miſtakes. Others, 
though not ſo greedy of moiſture, neverthe- 
leſs attract it very ſtrongly ; as for example, 
calcareous nitre and marine falt, nitre, and 
marine ſalt of magneſia. Laſtly, there 
are ſome which become flightly moiſt, and 
do not completely deliqueſce; ſuch as rhom- 
boidal nitre, febrifuge ſalt, ammoniacal vi- 
triol, &c. 

Effloreſcence was ſo denominated from the 
ſalts, which are ſuſceptible of it, becoming 
covered with a white ſubſtance, ſimilar to 
that which is known in chemiſtry by the 
name of flowers. This property is the re- 
verſe of deliqueſcence; for as that happens by 
the decompoſition of the humid atmoſphere, 
by the ſtronger elective attraction of ſaline 
cryſtals for moiſture; ſo on the other hand, in 
effloreſcence the ſaline cryſtals are decompoſ- 
ed, becauſe the air has a ſtronger affinity with 
water than thoſe cryſtals have. Effloreſcence 
is, therefore, a loſs of the water of cryſtalliza- 
tion, in conſequence of which the ſalts loſe 
their tranſparency and conſiſtence, and be- 
come lighter. It is of importance to be ob- 
ſerved, that ſaline cryſtals which effloreſce, 
are ſubjected to the ſame alteration as would 
be produced by fire in a much ſhorter time; 
that is to ſay, they are ſlowly calcined, = 
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tole. exactly the ſame weight as drying by 
heat would deprive them of: to this we muſt 
likewiſe add, that eMoreſcent ſalts are of 
the moſt ſoluble claſs which are by 
cooling their ſolutions. 
Effloreſcence, like deliqueſcence, i isa pro- 
rty which greatly varies in the ſeveral neu- 


tral ſalts. Some ſalts, ſuch as borax, and cre- 


taceous ſoda, readily effloreſce, and continue 
to fall in pieces, till the whole becomes a fine 
white powder; and as they loſe by this means 
half their weight, it may be concluded, that 
their property of effloreſcing ſo completely, 
is a conſequence of a large quantity of water 
which enters into their. cryſtals: and in fact, 
we find that ſalts which effloreſce very little, 
ſuch as borax, alum, and Epſom ſalt, do 
not contain ſo large a quantity of that 
fluid in their cryſtals. If effloreſcence de- 
pend on a ſtronger elective attraction, be- 
tween air and water, than between water 
and the ſalt, the phenomenon will take place 
more readily and effectually when the at- 
moſphere is very dry, while air loaded with 
moiſture will not have the ſame action on 
them. This aſſertion may be confirmed, by 
ſprinkling a ſmall quantity of water on cryſ- 
tals capable of effloreſcence; for the atmo- 
ſphere ſeizing. this water, and becoming ſa- 
turated, does not act on, or alter the .cryſ- 
tals ;* but if this operation be not repeated 
from time to time, the air combines with 
the water of cryſtallization, and the efflo- 
oe. I. U reſcence 
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reſcence takes place. This is daily obſerved 
by druggiſts, who find it neceſſary to moiſten 
Glauber's falt with a ſmall quantity of water, 
that the form of the cryſtals may be well 

preſerved. Me 
The diſſolution of falts in water, is a phe- 
nomenon which highly deſerves the attention 
of chemiſts. Some perſons having obſerved 
that this is effected without any ſenſible mo- 
tion or efferveſcence, ſuch as accompanies 
the ſolution of metals in acids, have propoſed 
to diſtinguiſh the latter by the word ſolu- 
tion, and the former by that of diſſolution. 
But there is no difference in the ſenſe of 
either of theſe terms; and the mutual action 
of acids and metals being intirely different 
from the ſolution of ſalts in water, and de- 
pending on peculiar cauſes, hereafter to be 
explained, no advantage would be derived 
from this diſtinction. The ſolution of ſalts 
in water has been conſidered by ſome philo- 
ſophical chemiſts as a ſimple mechanical 
diviſion of the ſaline particles; but there is 
an intimate penetration, which takes place 
between theſe two bodies, attended with a 
change of temperature; and it ſeems that a 
true combination ' takes place between the 
falts and the water, which can by no means 
be explained, on the ſuppoſition of the faline 
particles being fimply divided. This is 
roved, not only by the change of tempera- 
ture, but likewiſe by the practicability of ſe- 
_—  parating 
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addition of another; as fixed alkali precipi- 
tates vitriolated tartar, and chalk, from was 


ters which hold them in ſolution. The pre- 


cipitations of ſalts by each other are far 
from being all known; and the ſcience of 
chemiſtry would derive great advantage from 
a connected ſeries of experiments on this 
ſubject. It may be obſerved, in the parti- 
cular hiſtory of each ſaline ſubſtance, that 
they all poſſeſs different degrees of ſolu- 
bility, from conſtant fluidity, ſuch as ex- 
iſts in the vitriolic and nitrous acids, to 
almoſt perfect infuſtbility ; as ponderous 
ſpar. Many chemiſts have publiſhed tables 
of the different ſolubility of ſalts; but 
theſe tables will be inaccurate and imperfect, 
till experiments have been ſufficiently mul- 
tiplied to eſtabliſh the exact proportions be- 
tween the different — We muſt 
here add, that all ſimple ſalts, 

or acid, conſtantly produce heat, when diſ- 
ſolved in water; whereas cold is always pro- 
duced during the ſolution of neutral falts. 
The meaſure of theſe changes of temperature 
is not well aſcertained in all kinds of ſalts, 
but this phenomenon is more attended to at 
preſent han formerly. It will doubtleſs 
lead the way to valuable diſcoveries : we al- 
ready begin to pe certain truths, whoſe 
exiſtence was formerly not fo much as ſuſ- 
pected, For example, when we obſerve, 
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— — — —— — 


ether alkaline 


* - 0 n b 2 4 * - DL” 87 LT 5. 
X . x == * 2 3 * - N 
” * . r * n * — * - — 
goes Tomes FF, wr Sr mnt TE Ran a * —_ : A — — = n G 
—— 5 oo ro 2 * - —— >> » —_ 


2 — — 2 
— 


. LAN M4 i I.E 


r r 7 Bb Bb on IIS 


D 


wo + + — 


- 1 * k — — 2 : 

©, Yom. = — 25 2 1 x WW =, 
Conti or tt eR-: n 
— 1 ate — Agree S 


BY 


5 
| 
'F 
| 
1 
| 
1 
it 
[ 
pl 


— 


— 


_— 


8 


„ „ Nee n r. 2 * 
—— tw” r 
— ——— — 


— — — 


— 


1 
4 
4 
i 
4 


* %}F FI xs > + © 
wary Nr + 


mk 
x5 


CC; 


F 
N a AA 


4 4 | - 
OE IG OA 
an LOSE. EE aan 


2 
* Job - 


ane At, 


— 


4 
; 
f 
2 
7 
5 
| 


308 PROPERTIES OF SALTS. 


that neutral-ſalts, which produce che. greateſt 


cold in their ſolution, as Glauber's ſalt, 
nitre, ſal ammoniac, are much more ſoluble 
in hot than in cold water, may we not con- 
clude, that this ſolubility depends on the 
water then poſſeſſing a more conſiderable 
quantity of heat, which it is neceſſary they 
ſhould abſorb, to become melted, and take 
the liquid ſtate? This exceſs of heat, being 
eaſily carried off by the air and ſurrounding 
bodies, a part of the ſalt is precipitated in 
the cryſtalline form during the cooling. 


* 


— — 


c e Ie 


Concerning the Elective Attractions which 
take place between the ſeveral Saline Sub- 
ſtances. 1 | 


"HE. diſcoveries made in conſequence of 
the numerous experiments made by che- 
miſts, on ſaline matters, ſince the middle of 
the preſent century, have ſhewn, that ſaline 
ſubſtances have very different degrees of affi- 
nity, or elective attraction, among each other. 
Geoffroy is the firſt who compared them ; 
but later diſcoveries have ſhewn, that his 
table contains many errors. Bergman has 
corrected them, and has added a much greater 
f number 
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number of elective attractions between all 
the ſalts: however, on conſulting the ſeve- 
ral articles of the table of this celebrated 
Swediſh chemiſt, we find that many of them 
are not yet eſtabliſhed on a ſuffieient number 
of accurate experiments, and that he himſelf 
acknowledges their uncertainty. Without 
extending the theory of elective attractions 
to ſo large a number of baſes as Bergman has 
done, we ſhall confine ourſelves to the pre- 
ſent ſtate of chemiſtry, in our examination 
of the affinities which are exerted between 
thoſe ſaline matters, whoſe nature and pro- 
perties are beſt known. 

Among the fix ſpecies of acids x we have 
examined, the vitriolic appears to be the 
ſtrongeſt in its elective attractions; that is 
to ſay, it deprives other acids of moſt of their 
alkaline ſalino-terreſtrial baſes. Thus it de- 
compoſes nitrous ſalts, marine ſalts or mu- 
riates, fluor ſalts, boraxes, and chalks, by 
diſengaging their acids. 

The nitrous acid in general occupies the 
ſecond rank, yielding the alkaline baſes to 
the vitriolic acid, but depriving the four 
following acids of them. 

To ſhew the different affinities which ob- 
tain between the mineral acids and the ſaline 
baſes of the ſame kingdom, to the beſt ad- 
vantage, we ſhall exhibit them in the order 


or arrangement of Bergman ; by conſidering, 


iſt, Each acid, with reſpect to the different 
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- baſes it can unite with; 2d, Each alkaline 
matter, with reſpe& to the acids which ſa- 
turated it, and the degree of adheſion with 
which'it unites to thoſe ſalts. 

I. The elective attractions of the vitriolic 
acid, for the different baſes, are diſpoſed, by 
Bergman, in the following order, beginning 
with that to which it moſt ſtrongly adheres, 


VIiTRIOLIC Acip.* 


Pure ponderous earth, 
Pure vegetable fixed alkali, 
Pure mineral fixed alkali, 
uick-lime. | 
Volatile alkali, 
Magneſia. 
Clay. 


Though the nitrous and marine acids have 
the ſame order of elective attractions for al- 
kaline baſes, we ſhall nevertheleſs exhibit 
them at length. 


NirRous AciD. 


Pure ponderous earth. 
Pure vegetable fixed alkali. 


* We have already exhibited the order of the affinities 
of acids, with the baſes, in the hiſtory of each ; but we 
think proper to repreſent them here in columns, as is uſu- 
ally done in tables of affinities, that they may be ſeen and 
compared on inſpection, F, 


Pure 


AFFINITIES OF SALTS, 
Pure mineral fixed alkali. 


'Quick-lime. 
Volatile alkali, 
Magneſia. 
Clay. 


MARINE AciD. 


Pure ponderous earth. 

Pure vegetable fixed alkali. 
Pure mineral fixed alkali. 

Quick- lime. 

Magneſia. 

Clay. 


Ponderous earth has therefore a ſtronger 
affinity with the vitriolic, nitrous, and ma- 
rine acids, than every other baſe, and de- 


compoſes all the neutral falts formed by 


theſe acids, and other alkaline matters, 
Bergman places magneſia before the volatile 
alkali, becauſe, he affirms, that this ſalino- 
terreſtrial ſubſtance decompoſes ammoniacal 
ſalts. We muſt obſerve, that volatile alkali 
decompoſes magneſian ſalts more complete- 
ly; in fact, all the magneſia is not precipi- 
tated by this alkali, the fluid retaining in 
ſolution mixed or triple falts, formed by the 
union of the magneſian with the ammonia- 
cal ſalts. We apprehend, notwithſtanding 
our reſpect for the authority of Bergman, 
that there is a ſtronger elective attraction be- 
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tween the acids and volatile alkali; than be. 
tween the ſame ſalts and magneſia, becauſe 
the latter does not decompoſe ammoniacal 
falts by diſtillation ; and for that reaſon we 
have placed the volatile alkali before mag- 
neſia, and think the correction is neceſſary 
to be made in Bergman's table. - 

II. The elective attractions of the fluor 
acid for alkaline baſes, are very different from 
thoſe of the three foregoing. Alkalis yield 
this acid to lime, and the two other fſalino- 
terreſtrial ſubſtances. A ſolution of barytic 
fluor in hot water is precipitated by lime- 
water, which immediately forms ſparry fluor. 
The ſame thing happens with other fluor 
neutral ſalts; lime ſeizing the acid at the 
eighth column of Bergman's table, decom- 
poſed hereunder denotes. | 


Frvor AciD. 


Quick-lime. 

Ponderous earth. 

Magneſia. | 

Vegetable fixed alkali. as 

Mineral fixed alkali. | 
| Volatile alkali, 

Clay. 


The ſame phenomena take lacs by the 
dry way ; for fluor ſpar is not decompoſed 


by pars and a fixed alkalis, but 
it 


it is by cretaceous tartar. and cretaceous 


ſoda. tie! oF S911 1307S 9351 
III. Bergman, in his tenth column, ex- 


hibits the affinities of the acid of borax, in 


the ſame order as thoſe of the acid of fluor 
quick- lime, the latter ſeizes its acid, forming 
the ſcarcely, ſoluble. caleareous borax, and 
leaves the marine alkali in a ſtate of purity. As 
to the other baſes, he has diſpoſed them by 
analogy, and conſiders the diſpoſition as no- 
thing more than ai probable conjecture.* 


Acip or BoRax. 


$2182) 
Quick-lime. 
Ponderous earth. 


Magneſia. 99365. ie 
Vegetable fixed alkali. 
Mineral fixed alkali. 

Volatile alkal. 


IV. The elective attractions of the creta- 
ceous acid are ſomewhat different from theſe. 
It adheres more ſtrongly to ponderous earth, 
and after that to lime, than to any other 
ſubſtance. Its combination with magneſia 
is likewiſe deſtroyed by the cauſtic vola- 


Quod idem accidat cum alkali vegetabili, acido bo- 
racts ſaturato, hactenus tantum probabilis eſt eonjectura, 
æque ac terræ ponderoſæ, & magneſiæ poſitura, © 


tile 
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274 
tile alkali, as Bergman has proved by accu. 
rate experiments. The following extract of 
the twenty-fifth column of the table of this 
celebrated chemiſt, expreſſes the order of the 


attractions of the cretaceous mw for the ſe. 
a nc faline eke 2 Nr. If 


n Acip. 
Ponderous earth. 


uick-lime. | 
Vegetable fixed al kali, 
Mineral fixed alkali, 
Magneſia. 
Volatile alkali, 
Clay. 


V. The ſeven earthy, or alkaline baſes, 
whoſe combinations with the mineral acids 
we have examined, have different elective 
attractions for thoſe acids, when compared 
together; five of them, namely, the two fixed 
alkalis, volatile alkali, lime, and clay, reſem- 
ble each other in the order of their affinities. 
All the five adhere to acids in the following 
order : the vitriolic, nitrous, marine, fluor 
borax, and cretaceous acids; but ponderous 
earth and magneſia have different affinities 
from the foregoing, though they agree with 
each other. 

Bergman diſpoſes the elective attractions 


of 3 earth and magneſia, with re- 
ſpect 


_— a_—— 1 * n A > —__ = 
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ſpect to the mineral ere, in mi followin ng 


Poibiaiovn EARTH AND MAGNESIA, | 


Vitriolic acid. 
Fluor acid. 
Nitrous acid. 
Marine acid. 
Acid of borax. 
Cretaceous acid. 


There is no difference between this order 
of affinities, and that of the other five baſes, 
except that the fluor acid is before the ni- 
trous and marine acids, which ſhews, that 
nitre, and the barytic and magneſian muri- 
ates, are decompoſed by the fluor acid; while 
the barytic and magneſian fluors do not yield 
their baſes to the nitrous and muriatic acids. 

VI. The elective attractions we have ex- 
hibited, ſhew the order of fimple decompo- 
tions, which take place on S mixture of 
three ſaline bodies; but it is equally neceſ- 
fary that the chemiſt ſhould attend to the 
double affinities, or decompoſitions which 
take place when four ſubſtances are mixed 
together. 

It muſt be recollected, that by Jonblle aff- 
nity is underſtood a combined force, by vir- 
tue of which, a compound of two bodies, 
which cannot be ſeparated neither by a third 

nor 
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not a fourth body, preſented ſeparately, is 
nevertheleſs decompoſed with the greateſt 
facility, when the two laſt are combined to- 
gether. This double elective. attraction is 


very often exerted between neutral ſalts. 


In this manner it is, that the vitriolic, ni— 


trous, and marine calcareous ſalts, are not 
decompoſed by volatile alkali, or by-the cre- 
taceous acid alone; becauſe the firſt of theſe 
bodies has a leſs affinity than lime with the 
vitriolic, nitrous, or marine acids, while 
the ſecond has a leſs affinity than lime with 


the ſame acids ::; but when a compound of 


volatile alkali and cretaceous acid is preſented 
to theſe calcareous ſalts, the adheſion of their 
principles will be deſttoyed. I have ſhewn, 
in the firſt volume of this work, where affi- 
nities are generally treated of, that the cauſe 
of this phenomenon might be explained, by 
aſſuming numbers to expreſs the different 
degrees of elective; attraction. I hape at- 
tempted to apply this idea to ſaline ſub- 
ſtances; but as the nature and combinations 
of the acids of fluor, and of botax, are not 
yet well known, I have conſidered only the 
vitriolic, nitrous, marine, and Cretaceous 
acids, with reſpect to the ſaline mineral 
baſes. The numbers I have aſſumed to ex- 

reſs the different degrees of adheſion to thoſe 
58 are founded on the reſult of ſimple 
decompoſitions. It muſt be noted, that 


to 
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to the forces of affinity, but are chiefly de- 
ſigned to explain the cauſe of double elective 
attractions. 

I ſhall, in this place, firſt give a table of 
fumbers, expreſſing the affinities of the four 
acids above-enumerated, with fix baſes : I 
do not comprehend ponderous earth, becauſe 
its ſeveral ſaline combinations are not yet 
ſufficiently known. After which, I proceed 
to exhibit the known effects of double affi- 
nity among neutral ſalts, according to the 
method of diſpoſition invented by Bergman, 
which I have already deſcribed in the gene- 
ral chapter on affinities. I muſt here repeat, 
that in this ingenious diſpoſition, to which 
I have only added the numerical expreſſion, 
the ſum of the two vertical numbers, which 
denote the divellent attractions, muſt exceed 
that of the horizontal numbers, which in- 
dicate the quieſcent attractions, in order that 
a double een may 4 follow. | 


19 


TAB LE of the Degrees of Attraction 8 Four 


Acids and Six Baſes, expreſſed in Numbers. 


FIRST COLUMN. 


Vegetable fixed alkali equal to 
Mineral fixed alkali 5 8 
acid has an 
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SECOND COLUMN. 


"ey Vegetable fixed alkali equal to - 
8 e 


aſinity of 3 Vterte ln 
combination Magneſia 758 K . 
with Clay : 2 a 


THIRD COLUMN, 


The marine C Vegetable fixed alkali equal to 


K Mineral fixed alkali — BP. 
_ * H Quick-lime NY" INE 75 
mit ot J Volatile alkali - k 4 
combination Nannen 
ich gne * 4 3 
5 Clay — — - 
FOURTH COLUMN. 
Vegetable fixed alkali equal to 
The cretace-\ Mineral fixed alkali > C 
ous acid has] Quick-lime 4 WY: 
an affinity J Volatile alkali - 3 
of combina- | Magneſia — 
tion with Clay * * - 
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EXAMPLE II. 


CubicNitre. 


—— | 
| Mineral 6 Nitrous 
fixed alkali, Arid, 


Glauber's : 22 I Calcareous 
Salt, 7 quieſcent 8 affinities Tur „ 
_ | — = | 
Vitriolic © 
Acid, 12 Lime, 
Selenite: 
EXAMPLE IV. 
- Marine Salt. 
—— 
Mineral 5 Marine 
fixed alkali. _ Acid. 
85 
Glauber's | 8 Calcareous 
Salt 7 quieſcent = affinities 3 0 10 Marine 
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Acid. 11 Lime. 
| Selenite. 
EXAMPLE 


Calc 
n. 


— —— WED 42S — =: Se" — FEES 2 ** 2 we 
- 22 I - —— a 


0 2 2 > * 
. == — — A Hs — — 322 — VS. 1 2 — : - 
- I g — — 


= — = IS = -E; — 2 . = = 
_ — I — —— — — — — —— — = . > Ko * = — * . - 
SE * 5 — Es” 7 EM Lo Cee Sp . I. CREGES LE ET. 2 = — i = - 
— IE TT — — —— a — ſ— 


— RE 3; S: 2s ox 3 — — — 
Ana ͤ A „ 6 — — — — — — —— ——— On ——— — 3h <-> Stn 


buy „ f 9 80 VP. - — N 
Q ALES 2 © 
8 83 
93 8 5 - 
3388 ebe < 
EdF 8 
2 — G © 8 = 6 . 8 | 
V: £ (* E 21. e 2 2 
4 8 3 £ wm 3 — 8 | 
E 8 £ 22 5 8 
— 4 hd — 0 " 
— + $a2nrmunye zuaarp vw 2 a 84 „ $onuye zueleArp oo 7 PY 
2 | 127 yy 3u91] Jy 2 miu 3U9 ATP 
8 1 bs 9 = S 2 8 
: 2 — 
1 b S 3 8 
; <7 * 8 J | A < 0 
Ig d —— 5 ** 3 3 
2 BO of © b 2 ˙8 of © 
< — ons Wo E 2 = * 85 E 4 
| — 4 2 a = 
i — — * — 3 
in 3 + 
— 2 0 
8 S ©, O 
'E 32 = 
4 8 


322 AFFINITIES" or SALTS; 


„ E X AMY IL E vn. 


Sal ammoniac. 


ſort — 
Marine 2 Volatile alkali.) 
acid. 2 1 
© 
4 3 
1 2 
Calcareou gf 8 | 
marine J 3 quieſcent Z affinities 3 1 3 2 1 0 
ſalt. 1 = ; 
8 F 
4 1 
Lime. 5 Cretaceous acid 0 
Chalk. 
EXAMPLE VIII. 
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: acid. . | 
© 
= 
Q \ 
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Theſe ten examples of double affinity are 
not the only inſtances of this kind of de- 
compoſition which takes place among the 
neutral ſalts we have examined. We have 
ſeen, for inſtance, that barytic ſalts are not 
decompoſed by pure fixed alkali, while cre- 
taceous tartar and cretaceous ſoda decompoſe 
them ; that vitreous ſpar, or fluor ſpar pre- 
ſent the ſame phenomenon. Theſe two 
kinds of double affinity, and perhaps others 
which are not yet known, among falts, are 
not repreſented in the. foregoing table, be- 
cauſe the elective attractions of ponderous 
earth and fluor acid are not yet ſufficiently aſ- 
certained to be expreſſed by numbers. When 
the neceſſary inquiries have been made, theſe 
numbers will doubtleſs require to be changed, 
but the method will remain unchanged, and 
is capable of improvement only in point of 


accuracy. | 
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CoMBUSTIBLE BoDIts. 


Concerning Combuſtible Bodies in general, 


E have already ſpoken of combuſtion 

in the hiftory of air. The order we 
have adopted requires a ſhort recapitulation 
in this place of the doctrines there main- 
tained. 

A combuſtible body, 1 to Stahl, 
is a compound which contains fixed fire or 
hlogiſton; combuſtion, according to his 
theory, conſiſts in its diſengagement, and 
its tranſition to the ſtate of liberty; which 
are manifeſted by light and heat. When this 
X 3 proceſs 
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_ proceſs is intirely finiſhed, the body enters 
the claſs of incombuſtible matters, and may 
regain its original combuſtibilityby receiving 
its phlogiſton, or by becoming again united to 
the matter of fire transferred to it from ano- 
ther body. We have taken notice of four prin- 
cipal difficulties in this theory : 1. The im- 
poſſibility of aſcertaining the preſence of 
phlogiſton. 2. The augmentation of weight 
by combuſtion, which cannot. be imagined 
to ariſe. from the loſs of a principle. 3. The 
loſs of weight which a body ſuſtains when it 

aſſes from the incombuſtible to the inflam- 


mable ſtate, by the addition of phlogiſton. 


4. The little attention Stahl paid to the ne- 
ceſſity of air in oombuſtion. k 

A more accurate obſervation of this laſt 
phenomenon, and the augmentation of weight 
which combuſtible bodies acquire by being 
burned, has given birth to the following 
cheeky, e fs 2 5882 
Baddies are combuſtible, becauſe they tend 
ſtrongly to combine with pure air, and com- 
buſtion is the proceſs by which this combi- 
nation is effected. The four following facts 
conſtitute the baſis of this opinion. 1. Bodies 
cannot burn without air. 2. The purer the air, 
the more rapid the combuſtion. 3. By com- 
buſtion air is abſorbed, and the weight of the 
burned body augmented. 4. Laſtly, the body 


burned in the atmoſphere contains the portion 


of air which the atmoſphere loſt; and this por- 
| tion 
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tion may in ſome caſes be extracted by dif- 
ferent methods hereafter to be deſcribed. _ 


Macquer united this theory with that of 


Stahl, by conſidering fixed light as phlo- 
giſton, and admitting pure air as the preci- 
pitant of light. He ſuppoſed that in every 
combuſtion the phlogiſton was ſeparated, in 
the form of light, by the pure air which oc- 
cupied its place in the combuſtible body; 
and he conſidered theſe two ſubſtances, light 
and vital air, as mutual precipitants of each 
other. So that when fixed light paſſes from 
a combuſtible body into a body already 
burned, he ſuppoſed that this tranſition 
is made only in proportion as the vital 
air united with the burned body gives place 
to the matter of light, and becomes itſelf 
transferred into the other ſubſtance from 
which the light eſcapes. = 

M. Lavoiſier has propoſed a different 
theory from the two foregoing. He thinks 
that vital air is compoſed of a fixable baſe, 
which he calls the oxyginous principle, held 
in ſolution in the ſtate of elaſtic fluidity by 
the matter of fire or light. When a com- 
buſtible body 1s heated in this fluid, -it de- 
compoſes the vital air by ſeizing its baſe ; 
the matter of fire being at the ſame time ſet 
at liberty, and eſcaping with the appearance 
of its, diſtinguiſhing characters, namely, heat 
and light, which conſtitute flame. According 
to this hypotheſis, pure air is the true and 
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only combuſtible body. This theory does 
not reject the preſence of phlogiſton, which 
is here exhibited in the form of light ; but 
it differs from that of Stahl, by the place allot- 
ted to phlogiſton or fixed fire, which M. La- 
voiſier admits in the body which maintains the 
combuſtion ; while Stahl imagined it to exiſt 
in the combuſtible body. The ſame objec- 
tion may likewiſe be made againſt the oxy- 
ginous principle of vital air, as has been 
_ urged againſt the phlogiſton of Stahl. In 
fact, this principle has not yet been exhi- 
bited in an infulated or pure ſtate, fince it 
always exiſts, either combined with the mat- 
ter of fire in vital air, or with combuſtible 
bodies after they have been burned. Like 
phlogiſton, it is only perceived to paſs from 
one body to another, and to change its com- 
bination, without being capable of a ſeparate 
exhibition 1n a ſtate of purity, 
The different combuſtible bodies vary 
mn in their reſpective tendency to com- 
ine with the baſe of vital air; and the 
greater or leſs degree of combuſtibility ap- 
pears to depend on theſe variations: ſo that 
a table of the order of their combuſtibi- 
lity or affinity with vital air may be hence 
conſtructed. | 
This variety of affinity between en. 
tible bodies and the oxyginous principle, is 
the cauſe of the different phenomena they 
| _ preſent 


_ ET) 
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preſent during their combination with that 
fluid: four kinds of combuſtion” may there- 
fore be diſtinguiſhed. 

1. Combuſtion attended with Alamo and 
heat, ſuch as, for example, the combuſtion 
of ſulphur. 

2. Combuſtion attended with heat; but 
without flame, as that of ſeveral metals. 

. Combuſtion with flame, but without 
heat, as that of phoſphorus, &c. | 
. Slow combuſtion, without apparent 
heat or flame, ſuch as takes place by the 
contact of certain combuſtible bodies with 
air. 

It muſt be obſerved, that the phenomena 
of combuſtion differ likewiſe in many other 
reſpects, peculiar to each combuſtible body. 
The rapidity, colour, and magnitude of the 
flame ; the ſmell which accompanies it ; the 


quantity of air abſorbed ; the form, the co- 


lour, the weight, and other properties of the 
refidue; together with other concomitant cir-= 
cumſtances, which it is needleſs to explain in 
this place, becauſe they will be treated with 
that attention which the importance of the 
ſubject demands, in the account of each 
combuſtible body, ſerve to eſtabliſh eſſen- 
tial differences, well adapted to characterize 
bodies belonging to this claſs. 

When we conſider the great variety of 


phenomena exhibited by combuſtible bodies, 


we cannot but admit that the cauſe of this 
12 phenomenon 
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- phenomenon is ſtill unknown, and that im- 
portant diſcoveries remain to be made in this 
part of chemical theory. The different degrees 
of affinity which appear to exiſt between com- 
buſtible bodies and vital air, or the oxyginous 
principle, are already ſufficient to account for 
ſome of the facts. It is natural to believe, 
that a body, which has a ſtrong attraction for 

the oxyginous principle, will exhibit more 
heat, motion, and light; becauſe this laſt 
will be ſeparated with more energy, whether 
from the combuſtible body, according to 
Macquer's theory, or from the vital air, ac- 
cording to that of M. Lavoiſier, or from 


explain the cauſe of the various colours of 
fame in combuſtible bodies; why, for ex- 
ample, copper burns green, &c.; neither 
does it explain how certain combuſtible 
matters burn without apparent flame, unleſs 
we adopt the opinion of many philoſophers, 
that the matter of light and of heat are one 
and the ſame, and differ only in the degree 
of condenſation. The difficulties attending 
this opinion are ſufficiently known. If it 
could be proved, that light is combined in 
combuſtible bodies, and that it is diſen- 
gaged during combuſtion, it might be ima- 
gined, that this ſubſtance is differently com- 
bined in different bodies : that in ſome, for 
exainple, the whole of its ſeven rays, or 
principles, is fixed ; that others contain * 

c 


both at once. But this hypotheſis does not 
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the orange-coloured . ray, as nitrous gas; 
and others the yellow or green, as zink 
and copper. But this hypotheſis, which has 
already been mentioned in the hiſtory of 
combuſtion, when treated of under the ar- 
ticle air, has not yet been confirmed by facts; 
and we can ſcarcely avoid thinking, when 
we reflect on the phenomena of combuſtion, 
chat light appears rather to be contained in 
the vital air, than in the combuſtible bodies. 
In fact, how can we conceive, that a bod 


ſo divided, and ſo elaſtic, as light, can be- | 


come frxed and fohd ? Is it not more natural, 
and conformable to the notions of ſound 
philoſophy, to conclude, that, far from be- 
ing capable of aſſuming the ſolid form, light 
is rather adapted to deſtroy it in ſuch bodies 
as poſſeſs it, and that it is the cauſe of elaſ- 
ticity in all aeriform fluids, which ſeem to 
be ſubſtances naturally ſolid, but united 


with light? I muſt: confeſs, that the hy- 


potheſis at preſent admitted by many phi- 
loſophers, that elaſtic fluids owe their ſtate, 
as fuch, to the matter of fire or light, ap- 
pears to me infinitely more probable than 
that which admits the preſence of this, in- 
coercible ſubſtance, in matters of ſo fixed 
and ſolid a nature as metals. a 

It appears therefore, that difficulties ſtill 
remain to be cleared up in the hiſtory of 
combuſtion ; but-that it is well eſtabliſhed, 
that e bodies, after having been 


burned, 
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burned, acquire a different nature, becoming 
more heavy by the addition of the oxyginous 
principle; and that this principle has aſ- 
ſumed a more ſolid form than it before poſ- 
ſeſſed, when combined with light, in the 
Nate of vital air. | 

We ſhall divide mineral combuſtible bodies 
into fix genera ; namely, diamond, inflam- 
mable gas, ſulphur, plumbago, metallic 
ſubſtances, and bitumens. 13.9 


—  — — 


F 


Genus I. D1ramono. 


: © deere is a ſingular ſubſtance; it 
is uſually reckoned among ſtones, be- 
cauſe of its hardneſs, inſipidity, and inſolu- 
bility: it is, beſides, the moſt tranſparent 
and the hardeſt of all minerals. This hard- 
neſs is ſuch, that the beſt tempered ſteel 
has no effect on it; and it can only be worn 
away by rubbing one diamond againſt ano- 

ther. | | 
Diamonds are found in the Eaſt Indies, 
rticularly in the kingdoms of Golconda 
and Viſapour: they likewiſe come from 
the Brazils; but theſe laſt appear to be 
of an inferior quality, and are known in 
commerce 


commerce by the name of Portu gueze dia- 
monds. | | 

Diamonds are uſually found in an ochreous 
yellow earth, under rocks of grit-ſtone and 
quartz; they are likewiſe found detached in 


torrents, which have carried them from their 


beds. Diamonds are ſeldom found above 
a certain ſize. The ſovereigns of India re- 
ſerve the largeſt, in order that the price of 
this article may not fall. Diamonds have 
no brilliancy when dry out of the earth, but 
are covered with an earthy cruſt, which in- 
cloſes a-ſecond cruſt, of the nature of calca- 
reous ſpar, according to Mr. Rome de Liſle. 
Bright diamonds, are occaſionally found in 
waters. | | 

Diamonds very often have no regular form, 
but are flat, or worn round. Sometimes 
they are regularly cryſtallized in octahedrons, 


formed by two quadrangular pyramids, unit- 


ed at their baſes; they are likewiſe found 
with twelve, twenty-four, and forty-eight 
faces. 
Some diamonds are perfectly tranſparent ; 
others are ſpotted, veined, clouded, and are 
of much leſs price. Some are uniformly and 
beautifully tinged with yellow, red, blue, 
and black ; the latter are very rare. 
Diamonds appear to be compoſed of la- 
minz, laid upon each other; and they are 
eaſily divided, by ſtriking them in the di- 
tection of theſe laminæ with a good ſteel in- 
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ſtrument. There are, however, fome dia- 
monds which do not appear to be formed of 


diſtinct laminæ, but of twiſted fibres, like 
thoſe of knots in wood. Theſe laſt are 


exceedingly hard, and cannot be wrought; 


lapidaries call them diamonds of nature. 

The tranſparency, the hardnefs, and the 
regular cryſtalline form of the diamond, in- 
duced naturaliſts to claſs it among vitrifiable 
ſtones. They confidered it as the pureſt and 
moſt homogeneous rock-cryftal. They ſup- 
poſed it unchangeable by fire, becauſe jewel- 
lers are in the habit of heating, and even of 
igniting, diamonds ſpotted with yellow; the 


ſpots becoming black by this proceſs, and | 


incapable of affecting the brilliancy of the 
reſt of the ſtone. It was nevertheleſs known, 
that diamond is much heavier and harder 
than rock-cryſtal, and that it poſſeſſes a 
ſtrong electric property; but theſe were at- 
tributed to its extreme purity. : 

It is known, that all earthy or ſaline bodies 
refract the light nearly in the direct ratio of 
their denſity, but that tranſparent combuſ- 
tible bodies refract it about twice as much. 
The diamond produces nearly three times 


the refraction it would have produced, ac- 


cording to the ratio of its denſity; and as 
the retraction of light, from the poſterior 
ſurfaces of bodies, is greater in this ratio, 


the ſingular luſtre of the diamond muſt de- | 
pend on this property, As it is exceedingly 


tranſparent, 
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tranſpatent, and the light is ſtrongly refract- 
ed and reflected by its furfaces, every one af 
the facets emits a very brilliant pencil of 
light. For which reafon, ſuch diamonds as 
are cut into facets on every part of their ſur- 
face, emit a much ſtronger light than ſack 
as are cut only on one ade; whence the la- 


pidaries diſtinguiſh the firſt by the name of 


brilliants, and call the ſecond roſes. 

Boyle affirmed, that fire altered diamonds, 
and difengaged acrid vapours; but the fact 
firſt mentioned by this philoſopher was not 
attended to. CT Coſmo the Third, 
Grand Dnke of Tuſcany, in the years 1694 
and 1695, ſaw diamonds  deftroyed, at Flo- 
rence, by the burning mirror; and many years 
afterwards, the Emperor Francis I. was a 
witneſs of their deſtruction by the fiwple fire 
of a furnace. 

Mr. D'Arcet, in his valuable experiments 
on the deſtruction of ſtony ſubſtances, ex- 
poſed to the heat of a violent and long con- 
tinued fire, did not forget the diamond. He 
aſſerted, that it is evaporated in the direction 


of its laminæ, and that if the evaporation be 


defignedly interrupted, the remainder is not 
at all altered, but conſiſts of a diamond of 
lefs magnitude. 

Mr. D'Arcet, being defirous of determin- 
ing whether the evaporation of the diamond 


be any thing elſe but a fimple decrepitation, 


thought proper to treat them in veſſels, 


cloſed © 
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cloſed by various methods. He took a 
ſphere of porcelain clay, and after having 
cut it in two, he placed a diamond in the 
centre, and then cloſed the two hemiſpheres 
together, in ſuch a manner, as that the dia- 
mond formed its own bed in the clay, with- 
out any. other cavity. This ſphere, being 
placed in the furnace till it was baked, was 
then broken, and the diamond was found to 
be evaporated, the ſpace in which it was 
lodged being empty, without the leaſt per- 
ceptible crack in the ball. 

Mr. D' Arcet varied this experiment, by 


ſometimes uſing balls of porcelain clay, and 


at other times baked crucibles of porcelain, 


cloſed with a ſtopper of the ſame ſubſtance, 


covered with a fuſible matter, which, vitri- 
fying in the fire, formed an hermetical clo- 
ſure. Mr. D'Arcet always found that the 
diamond diſappeared, and concluded that it 
is evaporable without the acceſs of air. 

Meſſrs. D' Arcet and Roux have ſince ob- 
ſerved, that it is not neceſſary to uſe ſo vio- 
lent a heat to volatilize diamonds; and in 
the year 1770, Mr. Roux volatilized one, at 
the School of Medicine, in five hours, in a 
cuppelling furnace. 

In the year 1771, Macquer ate a 
new phenomenon relative to the deſtruction 
of this ſubſtance, Having a diamond to 
volatilize, he uſed the furnace of Pott, with 
ſome improvements of his own. This fur- 

5 nace, 


DIAMOND» 337 


hace, with the addition of a tube, or chim- 
ney, of ten or twelve feet in height, pro- 
duces a degree of heat equal to that of a fur- 
nace for hard porcelain. Macquer, having 
placed a muffle in the centre of this furnace, 
which at that time had only two feet of 
chimney, put a brilliant cut diamond, weigh - 
ing three- ſixteenths of a carrat, in a cuppel, 
which he firſt placed near the mouth of the 
red hot muffle, into which he gradually re- 
moved it, that the diamond might not fly 
in pieces by the too ſudden heat. At the 
end of twenty minutes, having obſerved the 
diamond, he found it increaſed in volume, 
and much more brilliant than the capſule 
in which it was placed; and laſtly, he ob- 
ſerved a light, and apparently phoſphoric 
flame, forming a very evident glory round 
the ſtone; but he perceived no acrid vapours, 
as Boyle mentioned. The diamond having 
been replaced under the mufflle, . inticely 
diſappeared at the end of thirty minutes, 
without leaving any trace behind. | Macs 
quer, therefore, volatilized, in leſs than an 
hour, a diamond weighing near four grains, 
and found that it burned with a ſenſible 
flame, in the ſame manner as other combuls 
tible bodies. 

This fact, publiſhed by Macquer, las 
been verified ſeveral times ſince. - In the 
year 1775, Bucquet volatilized a diamond of 
about three grains and a half, He uſed the 

Vor. II. 'S + furnace 
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furnace of Macquer, but without the chim- 
ney; and the muffle remained open almoſt 0 
the whole time of the operation, in order C 
to obſerve What paſſed during the combuſ- 4 
tion of the diamond. It remained about hi 
fifteen minutes before it inflamed, and in 0 
n 

m 

V 

p 


teſs than twenty- five minutes mee it 
was intitely diſſipatedt. | 

None of theſe experiments prbwidg What 
became of the diamond, Meſſrs. Macquer, 
Lavoiſier; and Cadet, reſolved to make ſome 
experiments in cloſe veſſels: '' T hey diftilled 
twenty grains of diamorids in a ſtohe-ware 
retort, with a proper apparatus for collects 

ing the product, if any paſſed over. A fire 
of the greateſt violence was uſed, and no- 
thing Was obtained. The diamonds were 
found intire, but had loſt ſome of their 
weight. It was therefore ſuſpected, that 
this loſs depended on the diamond's having 
been partly burned, by means of a ſmall 
quantity of air included i in the veſſels. The 
- diamonds were, beſides, covered with a 
blackiſh and coaly film, which was quick- 
iy taken off by the mill. 

While theſe chemiſts were buſied in re- 
ſearches into the nature of diamond, the 
lapidaries ſtill retained their belief of its 

_ abſolute indiſtructability by fire. One of 
them, Mr. Le Blanc, brought a diamond 
to Mr. Rouelle to be expoſed to the fire, 


but choſe to incloſe it in his own * | 
| e 
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He placed it in a crucible, with a cement of 
chalk and powder of charcoal. This cru- 
cible was incloſed in another, with a cover, 
and luted. It remained in the fire during 
four hours, as well as ſeveral other diamonds, 
on which Mr. Rouelle was making experi- 
ments. At the end of this time, the dia- 
monds of Mr. Rouelle, as well as that of 
Mr. Le Blanc, were found to have diſap- 
peared, Mr. Maillard, another lapidary, 
waited on Mr. Cadet, with whom Meſſrs. 
Macquer and Lavoiſier were then at work 
he produced three diamonds, which he pro- 
poſed to expoſe to the fire, cemented in his 
own way. | F 
He filled the bowl of a tobacco pipe with 
pounded. charcoal, well preſſed in, the dia- 
monds being placed in the centre; he co .. 
vered the pipe with an iron plate, luted on 
with founders ſand. The pipe was included 
in a crucible, ſurrounded with chalk, and 
covered with a bed of ſand, moiſtened with 
falt water. The whole was placed in Mac- 
quer's furnace, and the heat ſo raiſed, that at 
the end of two hours it appeared ſoftened, and 
ready to melt. After the operation, the cru» 
cible was found to be vitrified, and had loſt its 
figure; it was broken with care, and the pipe 
was found perfectly whole, the charcoal as 
black as ever, and the diamonds not at all 
diminiſhed in weight. They were only 
blackened on their ſurface, and became white 
KS and 
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and brilliant by friction on the mill. Mac- 
quer repeated this experiment, with equal 
ſucceſs, in the large furnace, in which the 
hard porcelain of Seve is baked; yet, as the 
iron which covered the pipe was melted, and 
part reached the diamond, it was ſcorified 
on that ſide, but the other ſide remained 
perfect. The fire laſted twenty- four hours. 
Mr. Mitouard having had opportunities 
of treating many diamonds in cloſed veſſels, 
and with different cements, found that char- 
coal is the moſt effectual in preventing the 

deſtruction of this body, _ ? 
All chemiſts were convinced, from 
theſe fats, that the diamond burns in the 
ſame manner as other combuſtible bodies, 
and like charcoal is not deſtroyed, but in 
22383 to the contact of air. Neverthe- 
eſs, the well conducted and accurate experi- 
ments of Mr. D'Arcet ſeem to ſhew the con- 
trary. To clear up this matter, Mr. Mac- 
quer filled ſeveral balls of baked porcelain 
and ſeveral crucibles of unbaked' porcelain 
clay, with powder of charcoal; the char- 
coal was. reduced to aſhes, and the aſhes 
even became vitrified in the unbaked veſſels, 
while that in the baked veſſels remained un- 
changed. Whence this chemiſt concluded, 
that there is a great difference between theſe 
two kinds of veſſels; he thinks that cracks 
are made during the baking of the porcelain, 
which are ſufhcient to facilitate the com- 
buſtion, 
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buſtion, though they afterwards diſappear by 


the contraction of the porcelain in cooling. 
Mr. Lavoiſier has made other experiments, 


which prove, that diamond does not burn, 


but in proportion to the quantity of air it is 
in contact with. He expoſed diamonds to 
the focus of Mr. Tradaine's lens, after hav- 


ing covered them with a bell, under which 


he cauſed water or mercury to riſe by ex- 
tracting the air. This chemiſt, in his ex- 
periments on the effects of the burning glaſs 
made together with Meſſrs. Macquer, Cadet, 
and Briſſon, had already obſerved, that if 
diamonds be ſuddenly heated, they ſplit and 


fly about very ſenſibly; but that this does 


not happen when they are ſlowly and gra- 
dually heated. He likewiſe obſerved, that 
the diamonds melted and flowed in certain 
parts. The ſurface of thoſe which remain- 
ed a certain time expoſed to the focus of the 
lens, appeared full of little cavities like a 
pumice-ſtone. By heating them in the faid 
pneumato-chemical apparatus he aſcertained 
that the diamond burns only for a certain 


time, proportioned to the quantity of air 
contained under the veſſel; and that the air, 


after the combuſtion of the diamond, is ab- 
ſolutely ſimilar to that which remains after 
the combuſtion of other inflammable bodies; 
that is to ſay, deprived of the portion of vi- 
tal air required to maintain that proceſs. It 
muſt be noted, that this refidual air, after 
the combuſtion of the diamond, contained 
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cretaceous acid, as appeared by its precipi- 
tating lime-water. 

To ſhew ſtill more evidently the nature of 
the diamond, Mr. Lavoiſier attempted to 
burn it under glaſs veſſels filled with creta- 
ceous acid, The diamond ſuffered a ſmall 
loſs, doubtleſs owing to a. portion of air 
mixed with the cretaceous acid. This che- 
miſt thinks, that great part of the loſs like- 
wiſe depends on the volatilization of the 
diamond ; and he thinks that this ſtone 
might be entirely ſublimed in cloſe veſſels, 
if a ſufficient degree of heat could be ap- 
plied. Mr. Lavoiſier having made the ſame 
experiments on charcoal, found the fame 
events take place, both with reſpect to com- 
buſtion and volatilization. He likewiſe ob- 
ſerved, that the diamond always became 
black at its ſurface. 

From theſe different facts it follows, that 
the diamond is a ſubſtance not at all reſem- 
bling ſtones ; but is on the contrary a true 
combuſtible body, capable of burning with 
a flame, whenever it is ignited with contact 
of air. In a word, that it is a true com- 
buſtible volatile en which leaves no 
fixed reſidue; perfectly reſembling charcoal 
by its habitudes in the fire, though greatly 
differing from that ſubſtance in tranſpa- 
rency, weight, hardneſs, and many other 
properties. All theſe experiments, as well 
as the art of ſplitting the diamond, ſhew 


that it is formed of laminæ placed one — 
: 


Lg 
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the other; that there is <a beprrent 


the layers a foreign colouring matter, w 


perhaps. cauſes the carbonaceous film, with 


which diamonds become covered when heat-. 
ed, eſpecially in cloſe veſſels. This co- 
loured ſtratum, being placed at different 
depths, may be the cauſe why the proceſs 
uſed by lapidaries to render clouded dia- 
monds tranſparent, does not always ſucceed. 
If its depth be inconſiderable, it may be 
eaſily deſtroyed, and the diamond will be- 
come clear. If, on the contrary, it be far 
within the ſtone, f it cannot be removed but 
by the ſucceſſive deſtruction of the lamine 
placed over it, which in that c bf would re- 
quire the diamond to be almo 

ſtroyed before the imperfection could be re- 


moved. Notwithſtanding all theſe experi» | 


ments, we are ſtill unacquainted witl 
compoſition of the dende 1 25 in the pre- 
ſent ſtate. of our knowle conſider 
it as a peculiar. combuſtih _—_ 25 1 
ne, cane ebcttretd 5. 
The diamond, is of, little uſe ut as an 
nament; but its property of refracting t 17 
of light, decompoſing them, and exhibiting, 
the moſt lively and, brilliant colours, ren- 
ders it truly precious without the aſſiſtance 


of the caprice of faſhion. Its exceſſive hard= 


neſs, by which its exquiſite poliſh. remain 

unalterable, its rarity, and the labqur Ot 
cutting it, add ſtill. to, its va 16. "4 is ad- 

vantageouſly uſed to engrave on glaſs and 


Y4 hard 


entirely de- 
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hard ſtones, or to cut them. into conyenient 
ſizes, | 


Diamond powder i is uſed in poliſhing dia 


monds, 15 


I : p 4 : z A i | py _ 
6 0 .# 4. 4 0  y 1 . = * p 


e H A P., III. 
Genus II. INFLAMMABLE Gas. 


HE gas called inflammable air by Dr. 
| * Prieſtley, is an elaſtic fluid, poſſeſſing 
al the apparent properties of air. It is 
about thirteen times lighter than the air of 
the atmoſphere, does not maintain com- 
buſtion, and _— deſtroys animal life 
by producing ſtrong convulfions. It has a 

evident and peculiar ſmell. Its cha- 


acteriſtic A 5 5 is to take fire when in 
Er- wi 


already ignited, or by the electric ſpark. 
Inflammable gas has been long known, as 


a product both of nature and art. Mines, 


coal-pits, the ſurface of waters, and putri- 
fied animal or vegetable ſubſtances, exhibit: 
ed a great number of inſtances of vapours 
naturally combuſtible; and vapours of the 
| fame nature have long been artificially pro- 
duced, in the ſolution of ſeveral metals in 
the vitriolic: and marine acids, and in the 
e 'of anima}' and S ſub- 

nn a ' ſtances, 


PCH % Y 


det 
. 


- 
n nn er 


air, by the application of a body | 
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ſtances, But no one before Dr. Prieſtley 


thought of collecting them in receivers, and 


examining their properties. This philoſo- 


pher diſcovered, that they conſtitute a kind | 


of permanently e elaſtic fluid. 

Inflammable gas exhibits all the pheno- 
mena of combuſtible bodies, in a moſt emi- 
nent degree. Like them, it cannot be burned: 
without acceſs of air. Its flame is more or 
leſs red when pure, and blue or yellow when 
it is united to a ſubſtance capable of modi- 
fying its properties. It frequently crackles, 
and produces ſmall brilliant ſparks during 
its combuſtion, with a noiſe ſimilar to that 


of nitre, when it detonates. A ſtrong heat 


is excited during its combuſtion. 


It burns more rapidly, in proportion as 1 


it is environed with a larger quantity of air. 
As theſe two fluids have a like aggregation, 
it is poſſible to mix them in ſuch a manner, 


as that every particle of each ſhall be con- 


tiguous to a particle of the other, in which 
caſe it will burn with great rapidity. This 
is evident, when a mixture of two parts of 
common, and one of inflammable air is ſet 

on fire: the combuſtion is inſtantaneous, 


and attended with a ſtrong exploſion, re- 


ſembling that of gunpowder ; whereas in- 
flammable gas, not mixed, but expoſed to 


common air, when ſet on fire, burns gently, 


and at the ſurface. 


=” 


2 may in the ſame manner be burned in 
an 
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an inſtant, and with-much more vehemence, 
jf two or three parts be mixed with one of 
vital air: the exploſion is then much more 
confiderable than in the foregoing experi- 
ment. | f i; oe; 
Mr. Cavendiſh, many years ago, remark. 
ed, that whenever inflammable gas is burned, 
drops of water are always produced. In- 
flammable gas being burned in a veſſel full 
of vital air, over mercury, a vacuum is pro- 
duced in the apparatus; the mercury riſes, 
and the ſides of the glaſs are covered with a 
large quantity of drops of water, which in- 
creaſe in proportion as the combuſtion goes 
on. Mr. Lavoiſier in this manner combined 
a ſufficient quantity of the two. elaſtic flujds 
to obtain ſeveral drachms of water. Both 
theſe fluids were previouſly paſſed through 
a glaſs cylinder, filled with very dry cauſtic 
fixed alkali, in order to deprive them ef the 
tion of water they might contain. The 
water obtained by the combuſtion, agreed 
perfectly in weight with the elaſtic fluids 
made uſe of; whence he concluded, that 
water is eompoſed of ſix parts by weight of 
vital; and one of inflammable air. The water 
obtained in this experiment was found to 
contain a few grains of nitrous acid. To 
account for the formation of this acid, it 
muſt be recollected, that Mr. Cayendiſh pro- 
duced it, by combining, with the aſſiſtance 
of the electric ſpark, ſeven parts of vital by 


” 


. INF LAMMABLE GAS; 


and three of atmoſpheric mephitis. Now, 
the vital air uſed by Mr. Lavoiſier, in his 
experiment, having been obtained from red 
precipitate, the nitrous acid, uſed in making 

that ſubſtance, might afford a ſmall quantity 
of the atmoſpheric mephitis, which enters 
into its compoſition. This portion of acid, 

therefore, does not affect the reſult, nor the 
aſſertions of Mr. Lavoiſier concerning the 
production of water, If we compare this 
capital experiment, with that in which the 
ſame chemiſt decompoſed water, by cauſing 


it to fall on red hot iron, zink, and char- 


coal, as well as on boiling oils, and in which 
he obtained inflammable gas, in proportion 
to the combuſtion which took place in theſe 
different bodies, we ſhall be convinced, that 
this theory of the nature of water is built 
on as firm a foundation as any that has been 
propoſed reſpecting chemical facts. 

The nature of inflammable gas remains 
then to be determined. Is it a ſimple ſub- 
ſtance, always identical > And may we con- 
ſider it as the phlogiſton of Stahl, according 
to the opinion of many Engliſh chemaſts, 
eſpecially Mr. Kirwan ? 

With reſpect to the firſt queſtion, cidmiſs 
are not agreed on the pretended identity of 


inflammable gas, obtained from very diffe- 


rent ſubſtances, and which ſeems to have 
various Properties. 


8 Some, 
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Some, and even the greater number of 
chemiſts, think, that there are really ſeveral 
ſpecies of inflammable air; ſuch, for ex- 
ample, are the inflammable gas obtained, by 
means of water, from iron and zink, which 
burns with a red flame, and detonates with 
pure air; that which Mr. Delaſſone ob- 
tained from Pruſſian blue, and from the re- 
duction of flowers of zink by charcoal, 
which burns without detonating with air; 
the inflammable gas of marſhes, which burns 
with a blue flame, and does not detonate; 
and likewiſe that obtained from the diſtilla- 
tion of organic matters, which reſembles the 
gas of marſhes. An accurate analyſis has, 
it is true, ſhewn, that the two laſt are com- 
pounds of pure detonating inflammable gas 
with the cretaceous acid, in different propor- 
tions; and that by lime- water and cauſtic al- 
kalis, they may be brought to the ſtate of pure 
inflammable gas of the firſt kind. We were 
therefore inclined to think, with the illuſ- 
trious Macquer, in the year 1782, that it is 
one ſubſtance, capable of various modifica- 
tions, by its combinations with different 
matters. Nevertheleſs, Mr. Lavoiſier, in 
a memoir on the combuſtion of alum with 
various carbonaceous ſubſtances, inſerted. 
among thoſe of the academy for the. year 
1777, thinks, that there are three kinds of 
inflammable gaſes, the vitriolic, marine, and 
cretaceous. It is this laſt which he obtained 
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by the re- action of alum on carbonaceous 
ſubſtances. The characters by which he 
diſtinguiſhes them is, that each, by inflam- 
mation, becomes converted into an acid ſimi- 
lar to that from which it was obtained. Thus 
vitriolic inflammable gas, after combuſtion; 
affords oil of vitriol; marine inflammable gas, 
ſpirit of falt; and the third, the cretace- 
ous acid. This chemiſt thinks, that the 
inflammable gas, obtained during the pre- 
paration of pyrophorus, is formed by the 
charcoal itſelf, reduced into vapour, and 
combined with the pure air of the vitriolic 
acid, which, by the loſs of that principle; 
is converted into ſulphur. In fact, Mr. 
Lavoiſier, ſince the publication of that me- 
moir, has aſcertained, that the inflammable 
gas, obtained when metals are diſſolved in 
acids, is produced by the water which ac- 
companies thoſe falts, and is decompoſed by 
the metallic ſubſtances : and from this cir- 
cumſtance, it is more probable, at preſent, 
that there is but one kind of inflammable air, 
in all caſes produced by the decompoſition of 
water, compoſing it again by uniting with vi- 
tal air, more or leſs inflammable, and produc- 
ing different colours, when burned, accord- 
ingly as it is combined with other bodies. 
As to the ſecond queſtion, though the 
opinion of Bergman and the Engliſh che- 
miſts, who conſider inflammable gas as the 
phlogiſton of Stahl, appears to agree with a 
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certain-numberof facts, yet there is a greater 
number which prevent our adopting it. It 

appears, in. fact, that inflammable gas is not 
always produced by bodies in which Stahl 
admitted the preſence of his phlogiſton, but 
that water almoſt always contributes to its 
formation. Mr. Kirwan, who has been 
employed for ſome years in the examination 
of this important queſtion, has not yet, that 
we know, diſcovered any fact which poſi- 
tively decides it. We ſhall take care to ex- 
plain, in ſeveral other articles of this work, 
our opinion of the inflammable air, which 
this celebrated chemiſt has obtained from 
an amalgam of zink, as well as of another 
experiment brought in ſupport of this new 
theory, by Mr. De Morveau, who appears 
to have adopted it. We ſhall not here enter 
into any detail of the objections which may 
be made, becauſe they might not be under- 
ſtood by ſuch as have only read the 'preced- 
ing part of this work, but ſhall reſerve our 
objections till we come to treat of metallic 
ſubſtances, phoſphorus, &c. However, we 
muſt here admit, that the phenomena of 
chemiſtry may be explained in as ſatisfactory 
a manner, by admitting inflammable gas to be 
the phlogiſton, as by all the other theories; 
and that, if we at preſent appear to doubt 
the identity of theſe two ſubſtances, it is 
becauſe we are deſirous of adhering to that 
ſcrupulous exactneſs, which we have en- 
ET I 
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deavoured to preſerve with reſpect to all the 
facts we have hitherto related. Laſtly, 
whatever part may be taken in the various 
opinions held forth, it is ſtill a fact, that no 
chemiſt has yet ſucceeded in ſeparating. the 
rinciples of inflammable gas, and conſe- 
quently, that it is a ſimple ſubſtance, in the 
preſent ſtate of our knowledge, which ap- 
pears to combine totally with pure air, and 
to form water. We take no notice of the 
theories of thoſe who affirm, that inflam- 
mable gas is a compound of air and the 
matter of fire, or that it is a modification of 
light, fire, electricity, &c.; for theſe aſſer- 
tions are all too vague, and bear too great a 
reſemblance to the inaccurate and uncertain 
language of the infancy of natural philoſo- 
phy, and are beſides too far removed from 
experiment and proof to merit diſcuſſion. 
It cannot, however, be doubted, but that in- 
flammable gas contains much ſpecific: heat, 
perhaps the matter of light; and that the 
former is ſeparated from this gas, whenever 
it loſes its elaſtic ſtate, and paſſes into li- 
uid combinations. ne 
Inflammable gas does not unite with wa- 
ter, but may be preſerved a long time over 
that fluid without alteration; though at laſt 
it ceaſes to be inflammable. Dr. Prieſtley 
has not determined what kind of change is 
produced, either in the inflammable gas or 
in the water; but it is probable, that this 
4 experiment, 
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2riment, carefully made, would tend 
_ greatly to explain the nature of that com- 

paſtible body. 
- + Inflammable gas does not ippear to at on 
earths, nor on the three falino-terreſtrial 
ſubſtances ; excepting, however, that it de- 
ſtroys the white colour of ponderous earth, 
and renders it dark. 

The change which alkalis and acids might 
cauſe in this ſubſtance, and themſelves be ſub- 


jected to by it, are not known. It is probable, 


that it would decompoſe certain acids, eſpe- 
cially the vitriolic and the dephlogiſticated 
matine acids, by ſeizing their -pure air, or 
 oxyginous principle, and forming water: as 
to the vitriolic acid, it may be ſuſpected, 

that it would experience this decompoſition, 
becauſe the baſe of vital air has a ſtronger 
affinity with inflammable gas; the latter not 
decompoſing water, as we ſhall hereafter ſee. 

The dephlogiſticated marine acid has ſo large 
a quantity of ſuperabundant vital air, which 
adheres ſo weakly, that it may be preſumed 
it would unite with the inflammable gas, and 
form water. 

Inflammable gas does not appear to act 
on neutral ſalts; its action on ſaline ſub- 
ſtances in general has been little attended 
to. It is become a ſubſtance of greater 
importance, in the eyes of the ſcientific 
world, ſince it has been applied to the fill- 
ing of e machines, diſcovered by 

| Meſlrs. 
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Meſirs. Montgolfier. Its ſpeeific levity, 
which is thirteen times more conſiderable 
than that of common air, is the cauſe of the 
aſcenſion of theſe machines. It is more 
than probable, that this fluid has a conſi- 
derable thare in the production of meteors; 


that it exiſts in large quantities in the atmo- 


ſphere, where, being ſet on fire hy the elec- 
tric ſpark, it forms water. Perhaps it may 


be carried by the winds; like a kind of na- 
tural aeroſtat. 

Attempts have been made to: ſubſtituts 
this fluid, inſtead of other combuſtible mat- 
ters, for the ordinary . purpoſes of life; to 

ve light and heat, to aeg, fire- arms, &ei 
Mr. Volta has conſidered it in this laſt point 
of view, and has propoſed ſeveral * — 
of applying it. Mr. Neret, in the Journal 
de Phyſique for January 17%, has given 4 
deſcription of a chafing-diſh heated by in- 
flammable air. Melts. Furſtenberger of 


Baſil; Brander, mechanic at * 2 NJ 
neger 


mann, Lecturer in Natural 

Stratburg.; have deſcribed lamps ar; rs 
may be lighted in the night by the electrical 
ſpark. Laſtly, very —— artificial ,fires 
are made, with glais Ale bent in 3 
directions, and, pierced with a great number 
of ſmall apertures. The inflammable gas is 
introduced into theſe. tubes, from a 8 0 
filled with that fluid, and fitted with a co 
per cock. When the bladder is preſſed, t 
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 inflammable air being made to paſs into the 
tube, iſſues out of all the ſmall apertures, and 
is ſet on fire by a lighted taper. | 


— 


GNA Pi Ne 
Genus III. SurPnuR. A 


GULPHUR is a combuſtible, dry, very 
- brittle body, of a lemon yellow, which 
has no ſmell, unleſs heated, and whoſe taſte 
is very weak, though ſufficiently perceptible, 
It becomes electric by friction; if a piece of 
a conſiderable ſize be expoſed to a ſudden 
though gentle heat, as for example, by 
holding it in the hand, it breaks to pieces, 
with a crackling noiſe. Sulphur is found na- 
turally in great quantities, ſometimes pure, 
and ſometimes in a ſtate of combination. 
We ſhall in this place ſpeak only of the firſt: 
the following are the varieties of form in 
which it is found pure. | 
Varieties. 2 Bah | | | 
I. Tranſparent ſulphur,. cryſtallized in 
octahedrons, whoſe two pyramids are 
truncated : it is depoſited by water, 
moſt commonly upon the ſurface of 
_ calcareous ſpar. Such is that of 
Cadiz, : 


2. Tranſ- 


SULPHUR. TIF: . 


+ 23, Tranſparent ſulphurin irregular pieces 3 
a Ur. "aj Switzerland. 
3. Whitih pulverulent ſulphur, depo- 
ſiited in filiceous geodes; flints filled 
in RAD 1 are found in Franche 
5 
4. Pulverulent ſalphur, depoſited at the 
ſurface of mineral waters; ſuch as 
thoſe of Aix la Chapelle, of Enghien 
near Paris, &c. | 

5: Cryſtalline ſulphur, ſublimed; it is 
tranſparent, and found in the neigh- 

bourxrhood of volcanos. 

6. Pulverulent- ſulphur, ſublimed by vol- 

canic fires, without any regular form, 

and often interpoſed between ſoft 
' ſtones, as is obſerved at Solfatara, 
near Naples. 

7. Stalactites of ſulphur, formed by vol- 

cCanic fires. 

Beſides theſe ſeven varieties of pure mi- 
neral ſulphur, this combuſtible ſubſtance is 
found combined with different matters. It 
is uſually combined with metals, which it 
converts into pyrites, or ores. - It is ſome- 
times united to calcareous earth, in the form 
of an earthy liver of ſulphur. The he- 
patic calcareous ſtones, the fetid ſpar, and 
ſwine ſtone, appear to be of this nature. 
Late diſcoveries have added to the fore- 
going varieties. Sulphur ſeems to be con- 
tinually formed in vegetable and animal mat- 
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ters which begin t6 patty. Though theſe 
* ſpecies of — not appear effentially 
to belong to the mineral kingdom, yet we 
think it proper to join them with the pre- 
ceding varieties, to render its natural _y 
more complete. | 


Varieties; | 
8. Eryſtallized ſulphur, Pen by the 
| flow decompoſition. of accumulated 
animal matters ſuch as that which 
has been found in the ancient lay- 
ſtall ®, near the gate of St. Antoine. 
9. Pulverulent ſulphur, formed by the 
vapours diſengaged by animal ſub- 
| ſtances in a ſtate of putrefaction. It 
1s collected on the walls of ſtables, 
privies, &c. | 
10. „ obtained from many vege- 
tables, eſpecially the root of the 
baſtard rhubarb, (Lapathum), the 
{ſpirit of cochlearia, = This diſ- 
covery, as well as the following, was 
made by Mr. Deyeux, member of 
the college of 5 and lec- 
be turer in chemiſt 
11. Sulphur, obtained in the analyſis of 
animal matters, particularly white of 


egg. 


ſtall (voierie) i is a place appropriated, by the chief 
A r amt obs fi. 


12. Sul- 
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12. - Sulphur, obtained from horſe-dung. 
A lady of the acquaintance of the 
Duc de la Rothefoucayld found 
this combuſtible hady at the inſtant 
of its being emitted. It is probable, 
that ſubſequent inquiries will diſ- 
cover this b body in a'great number of 
animal ſubſtances. 

None of theſe ſulphurs are uſed in the 

arts. The ſulphur of commerce is extracted, 


by diſtillation, from metallic ſubſtances, 


called pyrites. In Saxony, and in Bohe- 
mia, this mineral is put into earthen tubes, 
laced on a long furnace; the ends of the 
tubes, which iſſue out of the furnace, are 
receiyed in ſquare iron veſſels, contai 
water; the ſulphur is collected in theſe re- 


ceivers, but is very impure. In order to 


purify it, it is melted in an iron ladle ; the 
earthy and metallic parts ſubſide to the bot- 


tom. It is then poured into a copper boiler, | 


where it makes another depoſit of the foreign 
matters which contaminated it. After — 
ing been kept a certain time in fuſion, it 
poured into cylindrical wooden — 
which give it the form it uſyally has in 
commerce; that which is precipitated to the 
bottom of the boiler during the fuſion, is 
grey, and impure: at is very improperly 
called ſulphur vivum. In other countries, 
as at Rammelſberg, the ſulphur 1 is exttacted 


From: rise, in a more ſimple manner. 
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The ſulphur, which is found melted among 


the maſſes of pyrites, roaſted in the open air, 
is taken away with ladles, and purified by a 
ſubſequent fuſion. = 

- Sulphur is not altered by the contact of 


light; heated in cloſe veſſels, it becomes 


ſoft, - melts, and in cooling often aſſumes a 
red, brown, and greeniſh colour, and need- 
led form. To ſucceed in this cryſtalliza- 
tion, it muſt, according to the proceſs of 
Rouelle, be ſuffered to congeal at its ſur- 
Face; and the fluid portion, which is under- 
neath the cruſt, muſt be poured off. The 
under ſurface of the congealed part preſents 
needles of ſulphur, 8 each other in 
different directions. | ; 

If ſulphur be gently heated when in fu- 
ſion, it is volatilized in ſmall pulverulent par- 
cels, of a bright lemon yellow, called flowers 
of ſulphur. As the part which riſes con- 
fiſts of the pureſt ſulphur, this is the beſt 
; proceſs for obtaining it free from foreign 
matters, For this purpoſe, common ſul- 
Phur, in powder, is put into an earthen cu- 


curbit, to which pots are adapted, which 


mutually cover each other, and are called 
aludels. The upper. is terminated by a 
reverſed funnel, whoſe opening forms a 
light communication with the air; the cu- 
ceurbit is heated till the ſulphur melts, at 
which time it ſuhlimes, and adheres to the 
ſides of the aludels. W ; 
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Flowers of ſulphur, prepared in the Ae 
way, often contain a ſmall quantity of vi- 
triolic acid, formed by the cambuſtion of 
the ſulphur, which is effected by the air 
contained in the veſſels: it is thoroughly 
purified by waſhing; ſulphur ought to be 
prepared in this way for medical, and the 
nicer chemical purpoſes. . Pt 1 

Sulphur, heated with contact of air, takes 
fire ſoon after it js melted, and burns with 
a blue flame, if the heat to which it has been 
ſubjected be not conſiderable; or with a 
white, brilliant flame, when the heat is 
ſtronger. In the firſt of theſe combuſtions, 
it emits a ſuffocating ſmell; and if the va- 
pour which exhales be collected, it is found 
to conſiſt of a very ſtrong ſulphurequs acid, 


In the rapid combuſtion, it has no ſmell, 


and its reſidue is not ſulphureous acid, but 
oil of vitrio]. 


Stahl, who imagined that ſulphur was a . 


compound of that acid and phlogiſton, ſup- 
poſed, that during combuſtion, it loſt its 
inflammable principle, and conſequently be- 
came reduced to the ſtate of acidity. The 
collection of proofs, brought by him in ſup- 


port of this opinion, was well calculated to 


cauſe it to be adopted by all ſucceeding che- 


miſts. However, ſince experiments have been 
made with a view to aſcertain the influence 


of air in combuſtion, to which Stahl does 
not appear to have attended, ſome chemiſts, 
| 2 4 
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_ firugk with the difficulty hitherto experi- 
enced in the attempt to exhibit phlogiſton 
alone, and the facility with which all the 
objections to this doctrine ate anſwered by 
the late diſcoveries reſpecting air, have a- 
dopted an opinion intirely oppoſite to that 
of Stahl, concerning ſulphur and its com- 
buſtion. | 


_ , 


The facts on which the new opinion is 
founded are theſe : Hales obſerved that ſul- 
phur abſorbs a great quantity of air when 
burned. M. Lavoiſier has demonſtrated 
that ſulphur in this reſpe& reſembles all 
other combuſtible bodies: 1. That it can- 
not burn without acceſs of air. 2. That it 
abſorbs the pureſt portion of this fluid dur- 
ing its combuſtion. 3. That the reſidue of 
the air is incapable of maintaining a new 
combuſtion. 4. That the vitriolic acid pro- 
duced exceeds the quantity of- ſulphur from 
which it was produced, by the weight the 
air has loſt. 5. That conſequently ſulphur 
combines with the baſe of pure air, to form 
oil of vitriol. This acid is therefore a com- 
Pound of the oxyginous principle and ſul- 


phur; and the latter, - inſtead of being a 


compound, is one of the principles of oil of 
vitriol, which requires only to be united 
with the baſe of air to form that acid, a 
| proceſs that takes place during combuſtion. 
Heat 1s neceflary, becauſe it divides and de- 
ſtroys the aggregation, and favours its com- 


bination 
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bination with the oxyginous principle, When 
it is once burned or combined with the lat- 
| ter principle, it is no longer capable of be- 

ing inflamed, but enters into the claſs of 
incombuſtible bodies. 

According to the manner in which it is 
burned, it abſorbs different quantities of the 
oxyginous principle, and becomes more or 
leſs acid. Such is the theory of the -differ= 
ence which exiſts between the flow and ra- 
pid combuſtions of ſulphur, and the ſulphu- 
reous and vitriolic acids reſulting from each, 
Stahl ſuppoſed, that when ſulphur is lowly 
burned it does not loſe all its phlogiſton, 
and that the vitriolic acid retaining a portion 
of that principle, preſerves its ſmell and vo- 
latility; but it is now proved by experiment, 
that when ſulphur burns flowly, it does not 
abſorb as much of the baſe of air as it is ca- 
pable of uniting with ; whereas in the rapid 
combuſtion, it becomes ſaturated with that 
principle, and conſtitutes vitriolic acid. The 
ſulphureous acid combined with alkaline 
matters becomes gradually converted into 


the common vitriolic acid, by — the 


baſe of vital atmoſpheric air. 


It will be eaſy to form a clear notion, ac- 


cording to 'this theory, of what happens 
when ſulphur is formed with the vitriolic 
acid and certain combuſtible matters, as we 
have obſerved with reſpect to the vitriols of 


pot-aſh, of ſoda, the ammoniacal, calcareous, 


magneſian, 
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magneſian, argillaceous, and barytic vitriols 


heated with charcoal, According to the doc. 
trine 'of Stahl, the phlogiſton of the coal 
united with the vitriolic acid of the ſalts, 
forms ſulphur ;- according to the modern 
theory, the coal ſeizes the oxyginous prin- 
ciple contained in the vitriolic acid, and 
conſequently leaves the ſulphur, which is its 
other principle, Whenever, therefore, the 
vitriolic acid is changed into ſulphur by any 
combuſtible body, the latter is always re- 
duced to the ftate of a body which has ſuf- 
fered combuſtion, as we ſhall. obſerve in the 
hiſtory of many metallic ſubſtances. For 
this reaſon likewiſe it is, that a large quan- 
tity of cretaceous acid is obtained "during. 
the artificial production of ſulphur, namely, 
by the tranſition of the oxyginous principle 
from the vitriolic acid to the carbonaceous 
matter. It muſt be recollected, that the 
preſence of the baſe of pure air is eaſily de- 
monſtrated in the vitriolic acid. | 
Sulphur is not at all, changeable by expo- 


ſure to air, nor ſoluble in water. If it be 


held a certain time in fuſion, and poured 
into that fluid, it becomes red, and pre- 
ſerves a certain degree of ſoftneſs, ſo that it 
may be kneaded ; but it loſes theſe proper- 
ties in a few days. Water, let fall drop by 
drop into burning ſulphur, is not decom- 
poſed, and does not maintain the combuſ- 

tion, which proves that the baſe of vital air, 
| | | : 1 af 


D = AG 2 


or the oxyginous principle, has a ſtronger 


affinity with inflammable gas without ſul- 


phur. This aſſertion may be confirmed by 
the action of inflammable gas on the vitrio- 
lic acid, which it appears to deprive of the 
oxyginous principle. | AED! 4 
Sulphur. has no action on filiceous earth, 
and does not unite with clay, without diffi» 
culty. The latter, however, when exceed- 
ingly divided, appears to reduce ſulphur to 
the hepatic ſtate, as is ſeen in the prepara- 
tion of pyrophorus. _ Ft 
The general name of ſulphureous hepar, 
or liver of ſulphur, has been given to a 
compound formed of ſulphur, with ſome 
alkaline ſubſtance. This compound con- 
fidered in general, is of a brown colour, re- 
ſembling that of the liver of animals; de- 
compoſable by vital air; ſoluble in water, 
in which ſtate of ſolution it emits a fetid 
ſmell ;  precipitable in part by acids, which 
diſengage a peculiar gas, called hepatic gas. 


There are fix kinds of liver of ſulphur pro- 


duced by ponderous earth, magneſia, lime, 


and the three alkalis. The properties of each 


require to be particularly examined. 

Pure ponderous earth does not appear to 
act ſtrongly on ſulphur; when theſe are boiled 
together with water, the liquid becomes in a 
ſmall degree hepatic ; but it combines much 


more intimate in the dry way. When a mix 


ture of eight parts of ponderous ſpar in pow- 
| | 1 8 | d er 
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der with one part of charcoal, is ſtrongly 
heated in a crucible, a coherent maſs is ob. 
tained without fuſion, which readily diſſolves 
in hot water, and has the ſmell and every 
other characters of a hepar, The ſolution is 
of a golden or orange colour. I have diſco- 
yered that it cryſtallizes by cooling ; it is 
then of a yellowiſh white. Expoſure to air 
decompoſes it, when it attracts moiſture 
and becomes of deeper colour; ſulphur being 
precipitated, and ponderous ſpar regenerat- 
ed. This liver of ſulphur gives out on the 
addition of any acid, an elaſtic fluid, known 
by the name of hepatic gas, whoſe properties 
we ſhall. hereafter examine. When the ba- 
rytic hepar is precipitated by vitriolic acid, 
ſulphur and ponderous ſpar, fall down; if 
Nitrous or marine acid be uſed; the barytic 
nitre or muriate remains in ſolution, and 
the ſulphur is depoſited alone. r 
Sulphur combines with pure magneſia, by 
the aſſiſtance of heat. The ſalt, which we 
have called acrated magneſia, is commonly 
uſed for this purpoſe, becauſe more diffuſ- 
able in water. A pinch of magneſia, with 
a like maſs of the flowers of ſulphur, is put 
into a bottle with diftilled water; this veſ- 
ſel being perfectly filled, and well topped, is 
expoſed to the heat of a water- bath for ſeveral 
hours. The water being then filtered, has 
a fetid ſmell of rotten eggs; ſtrongly co- 
lours metallic ſolutions, and affords ſmall 
cryſtalline 
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eryſtalline needles by ſpontaneous evapora- 
tion: in a word, it is a true magneſian liver 
of ſulphur; the magneſia being precipitable 
by fixed alkali, which has a ſtronger affinity 
with the ſulphur. As to the latter com- 
buſtible ſubſtance, its preſence- is eaſily aſ- 
certained by the addition of an acid, OM 
ſeparates it under the form of a white po 

der. Such was the kind of liver of ſul — 
which Mr. Le Roi, phyſician at Montpellier, 


diſſolved in pure water, to imitate the hepa- 


tic mineral waters; but it is now known, 
that moſt of thoſe waters do not contain a 


true hepar, but are — 1 by 


impregnation with hepatic 5 

Lime unites mueh more readily with ful- 
phur than the two falino-terreſtrial ſubſtan- 
ces before-mentioned. If water be pout- 
ed by a little at a time on a mixture of 
quick lime and flowers of ſulphur, the heat 
produced by the action of the water on the 
lime is ſuMcient to promote the combination 


between it and the ſulphur. If more water 


be added, it becomes reddiſh, and emits a 
fetid or * odour, being in fact a ſolu- 


tion of ſulphur combined with lime. This 


hepar is not well prepared, but by the hu- 
mid way, and it is often neceffary to aſſiſt 
the combination by the application of a gentle 
heat, when the lime is not freſh. This com- 
pound is of a red colour; and the more cauſ- 
tie the lime, the deeper the red. When it 
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is highly ſaturated, I have obſerved that it de- 
poſits, by cooling, a layer of ſmall needled 
cryſtals of an orange yellow, diſpoſed in tufts, 
which appeared to me to conſiſt of flattened te- 
trahedral priſms, terminated by dihedral ſum. 
mits. Theſe cryſtals gradually loſe their colour 
by expoſure to air, and become white and o- 
pake, without any alteration in their form, 
Calcareous liver of ſulphur moiſtened with a 
ſmall quantity of water, and diſtilled in the 
pneumato-chemical apparatus, is partly de- 
compoſed, and affords a large quantity of 
hepatic gas: if it be evaporated to dryneſs, 
and calcined in an open crucible till it emits 
no more fumes, the reſidue conſiſts of ſele- 
nite formed by the lime and the vitriolic 
acid, produced by the ſlow combuſtion of 
the ſulphur. Calcareous liver of ſulphur is 
quickly changed by expoſure to air, loſing 


its ſmell and colour, in proportion as the 
hepatic gas is diſſipated. When diſſolved in 
a large quantity of water, the ſame altera- 
tion takes place, eſpecially when it is agi- 
tated, as Mr. Monnet obſerves, in his Trea- 
tiſe on Mineral Waters. Selenite remains 
after thoſe changes. When preſerved in bot- 
tles, not quite full, it depoſits a black incruſ- 
tation on the glaſs, pellicles being at the 
fame time formed, which fall to the bottom 
of the liquor. If the veſſel which contains 
it be well cloſed, it may be kept a long time 


without change, as I have often obſerved in 
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my laboratory. Calcareous liver of ſulphur 
is decompoſed by pure fixed alkalis, which 
have a ſtronger affinity than lime to the ſul- 
= Acids precipitate the ſulphur in the 
orm of a very ſubtle white powder, which 
has been called magiſtery of ſulphur. The 
cretaceous acid effects this ſeparation as well 
as the others; but the action of neutral ſalts 
on calcareous liver of ſulphur is not known. 
The two pure or cauſtic fixed alkalis, have 
a very ſtrong action on ſulphur; they form 
the true hepars, which are leſs decompoſe- 
able, and more permanent, than the other. 
I have diſcovered, that the dry fixed cauſtic 
alkalis act on ſulphur when in the cold. 
The pure fixed alkali and the ſulphur in 
powder muſt be triturated in a mortar ; the 
moiſture of the air attracted by the alkali 
favours the re- action of the ſalt on the ſul- 
phur. The mixture becomes ſoft, aſſumes 
an yellow colour, emits a fetid' ſmell, and 
is converted into hepar ; but when this he- 
par is diſſolved in water, the ſolution is of 
a pale yellow colour, and is found to con- 
tain a leſs quantity of ſulphur than the ſame 
hepar prepared by heat. The alkaline he- 
par is prepared in laboratories in two me- 
thods, by the dry, or by the moiſt way; 
the firſt proceſs is performed by melting 


2 parts of dry lapis cauſticus and flowers 
0 


of ſulphur in a crucible : as ſoon as the mix- 
ture is intirely melted, it 4s to be poured 
af out 
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368 SVLPHUR. 
out on a inatbls flab, and appears whey 
cool to be of a red brown colour, reſembling 
that of the liver of animals. Mr. Gengem. 
bre, who has communicated to the Academy 
a ſeries of very valuable experiments concern- 

ing hepatic gas, makes an important ob. 

— on he alkaline hepar — by 
the dry way; namely, that this compound 
is not fetid, and does not emit hepatic gag 
while it is dry; its ſmell not becoming per- 
ceptible till it has attracted moiſture from the 
atmoſphere, or is diffolved in water: a fact 
Which proves that water diſengages hepatic 
gas, as we ſhall more fully explain. The 
two pure and cauſtic. fixed alkalis act abſo- 
lutely in the ſame manner on liver of ſul. 
phur, and are equally capable of diſſolving 
it by the dry way. Theſe combinations of 
cauſtic alkalis with ſulphur have - hitherto 
been little attended to; liver of ſulphur 
having almoſt always been made with fixed 
alkalis, ſaturated with the cretaceous acid, 

Yet there are remarkable differences between 
theſe two kinds of hepar; thoſe made with 
the cretaceous fixed alkalis require a longer 
time for their preparation, becauſe theſe 
ſalts are much leſs active. But the moſt 
important difference we have had occaſion 
to obſerve between the livers of ſulphur 
made with cauſtic or dry alkalis in the dry 
way, is the comparative itate of their ſatu- 
ration. In fact, the firſt are brown, and 
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SULPHUR, 369 
more fetid when diſſolved, and the gas they 


afford is much more hepatic and inflamma- 


ble than that of the ſecond. Theſe laſt are 
of a paler colour, often of a greeniſh grey; 
their ſmell is weaker, and their compoſition 
leſs durable. The cretaceous fixed alkalis 
appear to preſerve their acid in their union 
with ſulphur. the gas of theſe hepars not be- 
ing inflammabie till it has been deprived of its 
cretaceous acid, by waſhing it in lime- water. 


The cauſe of the differences between livers 


of ſulphur made with cauſtic alkalis, and 
with thoſe made with mild alkalis, confiſts 
therefore in the preſence of the acid in the 
latter, which diminiſhes the effect of the 
alkali. L 

Solid alkaline liver of ſulphur made with 
either of the fixed alkalis, is very fuſible, 
and, like calcareous liver of ſulphur, is de- 
compoſed by heating in cloſe veſſels, after 
having been moiſtened with a ſmall quantity 
of water, in which circumſtance it gives 
out much heat, It is capable of aſſum- 
ing a cryſtalline form when it becomes ſo- 
lid after fuſion ; but this form has: not 'yet 
been well deſcribed. While hot and dry it 
has a brown colour; in proportion as it 


cools and attracts the humidity of the air, it 


loſes, its colour, and becomes paler. The 
contact of the air ſoon gives it a greeniſh 
yellow colour; after which it is rendered 


liquid by the moiſture it attracts, and 1s 2 
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ſlowly "decompoſed, ſo as to become con- 
verted at the end of a certain time into vitri- 


olated tartar, or Glauber's ſalt. It diffolves 


readily in water, immediately aſſuming a 
peculiar fetid ſmell; the hepatic gas being 
formed by the re- action of the water: this 
ſolution is of a deep red colour, if the liver 
of ſulphur has been recently prepared, but 
otherwiſe a green. The livers of ſulphur 
prepared in the humid way, by heating a 
ſolution of either of the cauſtic fixed alkalis 
in water, with half their weight of pow- 
dered ſulphur, exhibit the ſame properties 
as the ſolution here mentioned: we may 
therefore deſcribe both under the common 
name of alkaline liquid hepar. 5 
The liquid alkaline liver of ſulphur, when 
very ſtrong, depoſits irregular needle- formed 
cryſtals by cooling. It is decompoſable by 
the action of heat. When diſtilled in the 
pneumato-chemical apparatus, it affords he- 
patic gas: expoſure to air likewiſe decom- 
oſes it, ſo that it becomes turbid; pelli- 
cles are then formed, and ſulphur depoſited. 
Bergman and Scheele thought that this de- 
compoſition is produced by the vital air of the 
atmoſphere; a ſmall quantity of liquid liver 
of ſulphur being placed under a glaſs veſſel 
with vital air, the latter is entirely abſorbed, 
and the hepar decompoſed. Mr. Scheele 
has even propoſed the application of this 
fact to eudiometrical purpoſes; and it 8 
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fact one of the beſt methods of aſcertaining 
the purity of the air. 

Earths, and falino-terreſtrial ſubſtances, 
have no action on alkaline liquid hepar when 
very pure; but if it has been prepared with 
a cretaceous alkali, it becomes turbid by the 
addition of lime-water.. Acids decompoſe 
it, by uniting with the alkali, and precipi- 
tating the ſulphur in the form of a very fine 
white powder, called magiſtery of ſulphur, 
Spirit of nitre, poured on ſolid liver of ſul- 
phur in fuſion, produces a detonation. Ac- 
cording to Mr. Prouſt, all the acids decom- 
poſe alkaline liver of ſulphur, diſengaging 
at the ſame time gas, which may be col- 
lected in the pneumato-chemical . eee 
and deſerves to be particularly examined. 

To obtain this gas, an acid muſt be pour- 
ed on pulverized ſolid alkaline liver of ſul- 
phur; a ſtrong efferveſcence is produced, 
which does not take place in the ſame man- 
ner, if the acid be poured into a ſolution of 
the hepar. This phenomenon, which has 
ſcarcely, been attended to by chemiſts, de- 
pends on two circumſtances: 1. Solid alka- 
line hepar, according to the obſervation of 
M. Gengembre, does not contain hepatic gas 
ready formed; but when an acid is poured on 
it, the water, which holds this laſt ſalt in 
ſolution, contributes to its formation. As 
the quantity inſtantly produced is very con- 
liderable, and the gas does not find a body 

A a 2 which 
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which mayretain it in ſolution, it eſcapes, oc- 
caſioning a ſtrong efferveſcence; fo that when 
the experiment is made in a bottle, ' to which 
a tube is adapted, the gas may be eafily col- 
lected over mercury. 2. The ſolution of 
alkaline liver of ſulphur contains a conſider- 
able quantity of hepatic gas ready form- 
ed; though a part of the gas was diſen- 
gaged during the act of its ſolution; and 
when an acid is added, the portion of gas 
which is diſengaged becomes diſſolved in the 


water, fo as not to produce a ſenſible effer- 


veſcence; or at leaſt the efferveſcence is very 
inconſiderable, and the quantity of gas col- 


lected is but ſmall. 


This gas, which is the ſame in all livers 
of ſulphur, and is their diſtinguiſhing cha- 
racteriſtic, has been long known by its fetid 
ſmell, and by its action on metals and metallic 
calces, particularly thoſe of lead and biſmuth, 
which it renders intirely black. Its ſmell 
is inſupportable; it ſuddenly deſtroys ani- 
mal life, renders ſyrup of violets green, and 
burns with a very light blue flame: Hit be ſet 
on fire in a large and very clean glaſs veſſel, 
it depoſits on the ſurface of the glaſs certain 
clouds, which are found to be ſulphur. This 


gas is decompoſed by vital air, and depoſits 


its ſulphur whenever it comes in conta& 
with atmoſpheric air; it is from this cauſe 
that ſulphur is found floating in the form of 
flowers on the ſulphureous waters, which it 
. 8 mineralizes, 
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mineralizes, though they do not contain true 
liver of ſulphar. The ſulphur depoſited 
from the waters of Aix-la-Chapelle, Eng- 
hien, &c. has the ſame origin. From this 
cauſe likewiſe, ſulphureous depoſitions are 
made on that part of bottles which contain 
livers of ſulphur. Bergman attributes this 
decompoſition to the ſtrong affinity of pure 
air with phlogiſton. He confiders hepatic 
gas as a combination of ſulphur, phlogiſton, 
and the matter of heat; when one of theſe 
principles is ſeparated, the other two become 


diſunited. M. Gengembre, ſtruck with the 


obſervation, that hepars do not give out 
gas when water is not preſent, conclided 
that this fluid, by its decompoſition, contri- 
butes to the formation of the gas; that its 
vital air unites with a part of the fulphur, 
and its inflammable gas diffolves a ſmall 
portion, which ſolution conſtitutes hepatic 
5555 Fe imitated the formation of this gas 
y melting ſulphur over mercury in a jar 
containing inflammable gas, by the ſolar fo- 
cus of a lens of nine inches in diameter 
art of the ſulphur became diffolved in the 


inflammable gas, which aſſumed all the cha- 


rafters of hepatic gas ;. but as the ſulphur 
alone cannot decompoſe water, and the 
oxyginous principle Frog a ſtronger affinity 
with aqueous inflammable gas, than with 
that combuſtible ſubſtance, M. Gengembre 


thinks that the alkali favours the decompo- 
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ſition of water by ſulphur, by reaſon of its 
tendency to unite with the combination of 
ſulphur with the oxyginous principle; that 
is to ſay, with the vitriolic or ſulphureous 
acid. To ſupport this theory, M. Gen- 
gembre obſerves, that the quantity of he- 
patic gas diſengaged from liver of ſulphur, 
is in proportion to the force with which the 
acid made uſe of retains its oxyginous prin- 
' Ciple ; becauſe the water is in that caſe de- 
compoſed, rather than the acid. Such, ac- 
cording to him, is the reaſon why the marine 
acid affords one half more hepatic gas than the 
nitrous, as obſerved by Meſſrs. Scheele and 
Sennebier, Laſtly, the proceſs of Mr. Scheele 
for obtaining a large quantity of hepatic 
gas, which conſiſts in diſſolving pyrites in 
artificial ſpirit of vitriol, compoſed of three 
parts of iron, and one of ſulphur, tends 
greatly to eſtabliſh this opinion. It there- 
fore appears, that the vital air decompoſes 
hepatic gas, by uniting. and forming water 
with the inflammable gas, while the ſulphuc 
precipitates, 

Water diſſolves hepatic gas with conſider- 
able facility. This ſolution, which has all 
the properties of that aeriform fluid, is a 
perfect imitation of eee mineral 
waters. | 

Earths and alkaline ſubſtances do not ap- 

r to act on this gas. 

The vitriolic acid does not decompoſe he⸗ 

patic 


SULPHUR, 37S. 


patic gas, becauſe the oxyginous principle 
has a ſtronger affinity with ſulphur than 
with the aqueous inflammable gas. The 
nitrous acid, in which the oxyginous prin- 
ciple is very weakly retained, quickly de- 
compoſes hepatic gas, and precipitates the 
ſulphur. This acid is advantageouſly uſed 
as a teſt of the preſence of ſulphur in he- 
patic waters. 

Alkaline liver of Glphing decompoſes neu- 
tral ſalts, as well as metallic een as we 
ſhall hereafter ſe. 

The cauſtic volatile alkali, or volatile ro 
kaline ſpirit, has ſcarcely any action on con- 
crete ſulphur; though Boerhaave affirms 
that this fluid, by long ſtanding on flowers 
of ſulphur, afforded him a golden tincture. 
To —— theſe bodies, they muſt be pre- 
ſented to each other in a ſtate of vapour. 
With this intention, a mixture of equal 
parts of quick lime and ſal ammoniac, with 
half a part of flowers of ſulphur, are diſ- 
tilled in the apparatus of Woulfe, obſerv- 
ing to put no greater quantity of water in 
the bottle, than is neceſſary to diſſolve the 
doſe of alkaline gas to be produced. In this 
diſtillation, which muſt be carefully con- 
ducted, a reddiſh yellow alkaline liquor is 
obtained of a penetrating ſmell, and ſome- 
what hepatic. In a word, a true volatile 
liver of ſulphur, which has the property 
of cpitGog whitiſh fumes, when i in contact 
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with air, whence it is called the fuming li- 
quor of Boyle. This liver of ſulphur is de- 
compoſed by heat. At the end of a certain 
time, a large quantity of ſmall rainbow-co- 
loured needles, one or two lines in length, 
are formed, which appear to be the concrete 
and cryſtallized volatile liver of ſulphur. A 
light, blackiſh, and frequently golden-co- 
| Joured cruſt, is depoſited on the fides of the 
bottles. Lime and fixed alkalis decompoſe 
the fuming liquor; acids likewiſe precipi- 
tate the ſulphur with great facility, and diſ- 
engage a very inflammable hepatic gas. The 
ammoniacal falts, produced in theſe decom- 
poſitions, differ according to the nature of 
the acid made uſe of. A miſtake made in 
one of my lectures, produced an accidental 
diſcovery, which deſerves to be mentioned. 
Being defirous of precipitating the fuming 
liquor of Boyle, I took a bottle, placed on 
my table, with the title of ſpirit of vitriol; 
It contained only a very ſmall quantity of the 
fluid, which prevented me from perceiving 
that it was pure oil of vitriol. I poured a 
few drops into the fuming liquor; a rapid 
inteſtine motion was inſtantly excited, a 
very denſe white cloud iſſued out of the veſ- 
fel in which the mixture was made, and 
a noiſe, reſembling that of a large fuſee, 
immediately followed. The liquor flew out 
of the glaſs, the veſſel became very hot, and 
broke into a great number of pieces; no- 
i __- thing 
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thing remaining but a yellowiſh thick mag= 


ma, | reſembling ſulphur, - on ſome of the. 


fragments. I have carefully repeated this 
experiment a great number of times, con- 
ſtantly with the ſame reſult. The whole 
mixture is thrown out, after a violent com- 
motion; but the different phenomena ſuc- 
ceed each other with ſuch rapidity,” that it 
is impoſſible to avoid confounding them to- 


gether. The moſt fuming ſpirit of nitre did 
not appear to produce the ſame effect on the 


fuming liquor prepared ſome time before; 
the mixture is ſtrongly agitated ; much heat 
and ebullition is. produced; a white cloud 
of ammoniacal nitrous falt riſes, but no ex- 
ploſion follows, as is produced by oil of vi- 
triol on the fame hepatic liquor, though 
made a long time before. Mr. Prouſt af 
firms, that nitrous acid, poured” on two 
drachms of the fuming liquor of Boyle, 
produces a report equally violent with that 


of the fame quantity of fulminating powder. 
This phenomenon does not appear to take 


place, but with the volatile hepar recently 
prepared. | e PROM ee e 
The cretaceous ammoniacal ſalt, or con- 
crete volatile alkali, likewiſe unites with 
ſulphur. Whenever theſe two bodies meet in 
the vaporous form, they unite, and compoſe 
a concrete volatile liver of ſulphur. It may 
be obtained, by diſtilling a mixture, of equal 


parts of cretaceous tartar, or chalk, and fal- 


ammoniac, 
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ammoniac, with half a part of the flowers 
of ſulphur. This liver of ſulphur is of a 
red brown, and cryſtallized ; it emits ſome 
white vapours when diſſolved ; is decom- 
poſed: by heat; is changed, and loſes its 
colour, by expoſure to air; is decompoſed by 
acids, &c. The hepatic gas which it affords 
contains cretaceous acid. It muſt be ob- 
ſerved, that this concrete volatile hepar, is 
merely ammoniacal chalk, vitiated by a ſmall 
portion of the fuming liquor of Boyle ; for 
it is impoſſible that the volatile alkali ſhould 
hold ſulphur in ſolution, while it is com- 
bined with the cretaceous acid, which has 
the property of precipitating the ſulphur very 
readily. 5 8 = 83 
Several acids act upon ſulphur. If oil of 
vitriol be boiled on flowers of ſulphur, the 
acid aſſumes an amber colour, and a ſulphu- 
reous ſmell; the ſulphur melts, and floats 
like oil: in cooling, it forms concrete glo- 
bules, of a green colour, which is deeper, in 
proportion to the time it has been expoſed 
to the action of the acid. The acid diſſolves 
a ſmall part of the ſulphur, which is preci- 
pitable by an alkali, as M. Baume has 
thewn. This experiment, and many others 
of the like nature, convinced Mr. Bertho- 
let, that the ſulphureous acid confiſts of the 
vitriolic acid, which holds ſulphur in ſolu- 
tion. | - 
The ſmoking nitrous acid acts ſtrongly 
12 On 
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on ſulphur. Mr. Prouſt was the firſt who 


obſerved, that a detonation and inflammation 


are produced when red nitrous acid is poured 

on melted ſulphur. Mr, Chaptal has made 
a ſeries of experiments, relative to this ſub- 
ject; he ſucceeded, in diſſolving and con- 


verting ſulphur into vitriolic acid, by diſ- 


tillation, with the addition of nitrous acid. 
Hence it appears, that vital air, or the oxy- 
ginous principle, has a ſtronger affinity with 


ſulphur, than with Nitrous gas or anne 5 


ric mephitis. | 
The common marine acid produces no 


change in this combuſtible ſubſtance ;- but 


the excels of the oxyginous principle, ab- 
ſorbed by this acid, in the dephlogiſticated 
ſtats of Scheele, is capable of acting more 
ſtrongly on it. Experiments. have not, 
however, been ſufficiently varied, to render 
it neceſſary for us to dwell longer on Nan 
ſubject. | | FY 

Vitriolic neutral ſalts have no action on 
ſulphur ; nitrous ſalts, on the contrary, 
cauſe it to burn with rapidity, even in cloſed 
veſſels. Nothing can be more ſimple than 
the theory of this important phenomenon. 
Nitre, decompoſed by heat, affords a very 


large quantity of vital air. Sulphur i is a very 


combuſtible ſubſtance; that is to ſay, it has 
a ſtrong tendency to unite with the oxygi- 
nous principle: : it therefore finds that, in the 
nitre which is neceſſary for its combuſtion, 
and 
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and does not therefore need the contact of at- 
moſpheric air for that purpoſe. The products 
are very different, according to the reſpective 
quantities of nitre employed. If a mixture 
of eight parts of ſulphur, and one of nitte, 
be ſet on fire in a cloſe veſſel, the ſulphur 
burns with a very brilliant white flame, and 
becomes converted into vitriolic acid, This 
method has been uſed in England, and in 
Holland, for more than twenty years, for 
preparing this acid, which was before ob- 
tained from vitriol. Very large glaſs veſſels, 
capable of holding about four or five hundred 
pints, having a large neck, were at firſt uſed 
in England. Theſe were placed beſide each 
other, on a bed of ſand; in' two rows, at a 
| ſufficient diſtance from each other to be con- 
veniently come at. A few pounds of water 

were put into each of theſe veſſels. A ſtone- 
Ware pot was introduced into the neck of each 
veſſel, on which a ladle of iron, previouſly 
made red hot, was placed. Into this laſt, 
by means of another ladle of tin-ware, a mix- 
ture of ſulphur and nitre, in due proportion, 
Was put; the aperture of the glaſs veſſel be- 
ing immediately cloſed with a ſtopper of 
wood. The heat of the iron ladle ſet theſe 
ſubſtances on fire; the fulphur became 
burned by the air of the nitre; and when 
the combuſtion was finiſhed, the veſſel was 
taken out, and the vapours ſuffered to con- 
denſe, The fame operation was made 25 
CEO - EACN 


each of the glaſs veſſels compoſing the two 
rows, ſo that the workman, . after paſling 
through the whole range, arrived at the 
firſt veſſel, at the time when the vapours 
were totally condenſed, and the veſſel con- 
ſequently in a ſtate to receive a new portion 
of the. burning matter. When the water was 
ſufficiently charged with acid, it was taken 
out, and poured into glaſs retorts, and the 
acid concentrated, by diſtilling off the aque= 
ous part, till a bottle, capable of holding an 


ounce of diſtilled water, would contain one 


ounce ſeven drachms and a half of the acid. 
Such was the method of preparing oil of vi- 


triol in England, which was very expenſive, 


on account of the price and brittleneſs of 
the large glaſs veſſels, But ſulphur has 


been for ſome years burned for this purpoſe 


in iron grates, placed within large chambers, 
lined on all fides with lead ; the vitriolic acid 
being conducted by gutters, as it is condenſ- 
ed, into a receiver. It is afterwards concen- 
trated by the action of fire. This proceſs is 
uſed in the manufactory of Javelle, near 
Paris, the eſtabliſhment of which cannot 
but be very uſeful to the arts. It is proper 
to obſerve, that the oil of vitriol obtained 


by this proceſs, always contains a ſmall. 
portion of ſalphur and vitriolated tartar, 


together with alum. and vitriol of lead; 
but the quantity of theſe ſubſtances is 
ſo ſmall, as to have no ſenſible effects 
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in moſt of the uſes to which this ſaline mat- 
ter is applied. It is, beſides, very eaſy to 
purify it for the nicer purpoſes of chemiſtry, 
* diſtilling it to dryneſs. 

If, inſtead of burning ſulphur with the 
addition. of ' one-eighth part of nitre, the 
doſe of the latter be augmented, ſo as to be 
equal to that of the ſulphur, vitriolated tar- 
tar, formed by the combination of the vi- 
triolic acid with the fixed baſe of the nitre, 
will be obtained, inſtead of the diſengaged 
vitriolic acid. The falt obtained in this 
method, is called the polychreſt ſalt of Glaſer. 
It 'is prepared, by throwing a mixture of 
equal parts of ſulphur and nitre, into a red 
hot crucible; the reſidue is diſſolved in wa- 
ter, evaporated to a pellicle, afterwards fil- 
tered, and affords, by cooling, true vitrio- 
| lated tartar, which has been diſtinguiſhed 
by the name of its inventor, Glaſer ; though 
it Dake not at all differ from common vitrio- 
lated tartar. 

A mixture of folphue and nitre with char- 
8 compoſes gunpowder, whoſe terrible 
effects ariſe from its great combuſtibility. 
It is formed, for the moſt part, of nitre, 
with a much ſmaller proportion of charcoal, 
and till leſs of ſulphur. One hundred 
pounds.of gunpowder of Eſſone, near Cor- 
beil, contain ſeventy-five pounds of nitre, 
nine pounds and a half of ſulphur, and fit- 
teen of charcoal. This mixture is 1 17 

rate 


bree Ill 


rated for ten or twelve hours, in wooden 


mortars, with peſtles of the ſame ſubſtance, 
a very ſmall quantity of water being added 


from time to time. When almoſt the whole 
of the fluid is evaporated, ſo that the powdet 
will not ſoil an earthen plate, it is carried 
to be granulated. This is effected, by cauſ- 
ing-it to paſs through a number of fieves of 
ſkin, which are moved backwards and for- 
wards in a right line. The holes in theſe 
fieves are of various ſizes, down to that of 
cannon powder. The duſt, or meal powder, 
is ſeparated from the grains by ſifting. - The 
grains are then carried to the drying-houſe, 
which is a ſhed expoſed to' the ſouth, with 

glaſs windows, ſo as to receive the rays of the 
ſun. Cannon powder receives no other pre- 
paration than we have here mentioned. Muſ- 
quet powder is glazed, that it may not ſoil 
the hands. To perform this operation, a 
caſæ, mounted on an axis, and turned by 
a water wheel, is half filled with powder. 
The motion of the caſk excites continual 
friction, by which the grains of the powder 
are worn ſmooth. The duſt is ſeparated 
from this glazed powder by a fieve, and the 
grains are likewiſe ſeparated by another fieve, 
into a finer and a coarſer ſort. M. Baume, 
in conjunction with the Chevalier D*Arcy, 
has made a very numerous ſet of experi- 
ments on the method of preparing gun- 
powder, on the reſpective forces of this com- 
| | | P ound, 
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pound, made with different proportions of 
the ingredients, and on the analyſis of this | 
ſubſtance. Out of the many valuable cir. 
cumſtances of information derived from theſe 
experiments, we ſhall ſelect the moſt im- 
portant, and ſuch as have an immediate re- 
ference to chemical theory. 1. Good pow- 
der cannot be made without ſulphur, as 
has been propoſed by ſeveral perſons ; this 
ſubſtance being found greatly to increaſe its 
force. 2. Every kind of charcoal, whether 
light or heavy, except animal coal, is equal- 
ly fit for making gunpowder. 3. Charcoal 
is one of the moſt uſeful ingredients, a mix- 
ture of ſulphur and nitre not producing an 
effect to be compared with that of gunpow- 
der. 4. The goodneſs of powder depends 
intirely on the accurate mixture and tritu- 
ration, continued till the powder riſes in the 
form of duſt about the mortar. 5. Powder 
has a much greater effect when ſimply dried, 
than when grained. The moiſture neceſſary 
to grain the powder, cauſes the nitre to ſe- 
parate, by cryſtallization, from 'the other 
ſubſtances ; ſo that it may be obſerved, by a 
magnifier, in the internal part of grains of 
powder, cut in two, 6. Glazed, or muſ- 
quet powder, is leſs ſtrong than unglazed 
powder, becauſe the particles of the former 
are cloſer together, and conſequently leſs in- 
flammable. As to the analyſis of gunpow- 
der, M. Baume performs it in a very fample 
- manner: 
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manner: his proceſs conſiſts in waſhing the 


gunpowder, well pulverized,” with diſtilled ' 


water, and evaporating the water, which of 


courſe affords the nitre in cryſtals; the re= 


ſidue contains the ſulphur and elite; 
Sublimation does not completely ſeparate 
the former, becauſe it appears to be partly 
more fixed by the charcoal. - M. Beau- 


me, to ſeparate them, burned che ful phut 


heat not ſufficient to burn the — 
coal. The latter, however, always retains 
a ſmall quantity of ſulphur, fince, accord= 
ing to the obſervation of that chemiſt, it 
emits a ſulphureous ſmell till it is intirely 
reduced to aſhes. He eſtimates the ſulphar, 
retained by the charcoal, at one twenty= 
fourth of its weight. Gunpowder may like= 


wife be deprived of its ſulphur, by 8 
it intire, and without previous waſhing, 


the action of a gentle heat, as Mr. Robins, 
in his Treatiſe on Gunnery, written in the 


Engliſh lan guage, has obſerved. The 

ſons who ſteal game have been long Rt 
habit of deſulphurating gunpowder, by ex- 
poling it in a tin diſh to the heat of a bed of 


aſhes. They are perſuaded, that the powder, | 


in this ſtate, impells the ſh6t tb. a much 
greater diſtance; and does not foil the Fe 
fo much. 


Chemiſts and philoſophers have rat 


tained various 0 pinĩons reſpecting the vio= 
lent effects of gunpom npowder ; Wen 1 85 
dune them to ater, 
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and others to the ſudden dilation of air. 
M. Baume ſuppoſed them to ariſe from a 
nitrous ſulphur, formed in the inſtant of 
combuſtion. For our part, we think this 
zhenomenon. may be very readily explained, 
y the application of the modern improve- 
ments in chemiſtry. To render our theory 
more perſpicuous, it muſt firſt be obſerved, 
that all the phenomena, which attend the in- 
flammation of gunpowder, depend intirely 
on its great combuſtibility. The intimate 
mixture, which has ſo great an influence on 
the force of gunpowder, as M. Baumé's 
valuable experiments have ſhewn, is the 
only cauſe of its effects. The nitre is equal - 
Iy diſperſed among all the particles of ver 
combuſtible matter; as its quantity is — 
the greateſt, each particle of ſulphur and 
charcoal is ſurrounded, and, as it were, co- 
vered with nitre. A much greater quantity 
of vital air, than is neceſſary for the complete 
combuſtion, will be produced; it being well 
aſcertained; that nitre affords. that fluid in 
great quantities, by the application of heat. 
The ſame thing happens in this combuſtion, 
as is obſerved, When a combuſtible body is 
plunged in a veſſel filled with vital air; 
that is to ſay, it is burned with great viva- 
city, and in much leſs time than in the 
common atmoſpheric air. It follows, there- 


fore, that the ſulphur and the charcoal muſt 


be burned in an inſtant, becauſe; they are 
really plunged in an atmoſphere of vital air. 
Hence, the rapid inflammation of powder, 
2 . 5 its 
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its taking place in cloſe, veſſels, -andithe ter- 
rible force with which it explodes and drives 
every ele; beten it, mr de cally: con- 
ceived. 
The effects * 215 mixture. of oitre, mul 
phur, and coal, are nothing, in compariſon, , 
with thoſe of another preparation, called 
fulminating powder. This is made, by tri- 
turating, in a hot marble mortar, with a 
wooden peſtle, three ounces of nitre; two oun- 
ces of very dry fixed ſalt of tartar or cretaceous. 
tartar, and one ounce of flowers of ſulphur, 
till the whole is very accurately mixed. If a 
drachm of this powder be expoſed to a gentle 
heat, in an iron ladle, it melts, and ſoon after 
produces a detonation as loud as the report 
of a cannon. This phenomenon, which is 
ſo much the more aſtoniſhing, becauſe its 
effect is produced without incloſing the 
powder in any inſtrument, as is doi with: 
One may be explained, * obſerv- 
1. That it does not ſucceed, but by 
— heating the mixture, ſo as to melt 
it. 2. That if fulminating powder, be thrown 
on ignited charcoal, it only detonates, like 
nitre, but with very little noiſe. 3. That a mix. 
ture of liver of ſulphur with nitre, in the 
proportion of one part of the former, and 
two of the latter, fulminates with more ra- 
pidity, and produces as loud a report, as 
the compoſition of ſulphur, nitre, and al- 
kali: hence it appears, that when fulmi- 


nating powder is heated, liver of ſulphur is 
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formed before the detonation takes place; 
and this fact is 8 to explain the whole 
appearance. hen cryſtallized nitre, and 
liver of ſulphur, are expoſed to the action 
of heat, inflammable or hepatic gas is diſ- 
engaged from the latter, while the ſalt gives 
out vital air. Now theſe two, which to- 
gether are capable of producing a ſtrong in- 
1 as we ion obſerved ii the hiſ- 

ory of inflammable gas, are ſet on fire by a 

wk of the ſulp ni But as the thick 

id they afe'6bli) — to paſs through preſents 
a at rable — and as the Whole 
takes fire at the ſame inſtant, they ſtrike the 
air with fuch rapidity, that it reſiſts in the 
ſame manner as the chamber of a muſquet 
reſiſts the expanſion of gunpowder. A proof 
of this is obſervable in Nhe effect the fulmi- 
nating powder has on the ladle in which it 
explodes. The bottom of this veſſel is 
bulged outwards, and the ſides bent inwards, 
in the ſame manner as if it had been acted 
on by a force directed perpendicularly down- 
wards, and laterally inwards, 

Laſtly, we ſhall in this place confider, 
that mi tube of nitre and ſulphur, which is 
called powder of fuſion. Tt conſiſts of three 
parts of nitre, one of ſulphur, and one of 
faw-duft. A ſmall quantity of this powder 
is put into 4 nut- hell, with a ſmall piece of 
copper money rolled up; the piece is co- 
veted 1 the ine e which being 


- 


| | SULPHUR, 389 


ſet on fire, burns rapidly, and melts the 
coin, without burning the ſhell, which is 
only blacked. It is neceflary, however, to 
plunge. the whole in mr as. ſoon. as th 
wder has ceaſed to burn. This experi- : 
ment proves, in fact, that the powder is an 
effectual flux. But as the preſent appear - 
ance depends, in a great meaſure, on the 
action of the ſulphur on the metal, we ſhall 
again mention this fact in the hiſtory of me. 
tallic ſubſtances. 
Marine and ſparry neutral falts, and the 
different ſpecies of borax, have no action on 
ſulphur. We have ſeen, that eretaceous al- 
kaline falts unite with that ſubſtance, and 
render it ſoluble in water, by forming the 
alkaline hepars, which are not cauſtic. | | 
Inflammable gas does not act, in any ſen- 
ſible manner, on ſulphur. It is proper to 
obſerve, that it was very natural for che- 
miſts to conſider theſe. ſubſtances, as having 
a ſtrong analogy with each other. For it 
is certain that the vitriolic acid, in its come 
bination with combuſtible bodies, affords in- 
flammable gas, when it is diluted with water, 
and ſulphur, when it is concentrated. In all 
places where inflammable gas is produced, as 
for example, where large quantities of animal 
matters putrify, ſulphur is likewiſe formed; 4 
and the latter, combined with alkaline ſub. 
ſtances, appeared to become changed into in. 
— or hepatic 17 Laſtly,inflammablg 
3 $a 
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gas alone acts on a great number of bodies, 
nearly in the ſame manner as ſulphur. It 
might therefore have been rationally conclud- 
ed, that there is a ſort of identity in theſe two 
bodies, if it were not at preſent known, that 
inflammable gas is almoſt always produced 
by the decompoſition of water, and that ſul- 
phur does not enter into that fluid. 
Sulphut is capable of combining with 
many other ſubſtances; but as thoſe ſub- 
ſtances have not yet been treated of, we 
ſhall' poſtpone the conſideration of their pro- 
perties to the enſuing part of this work. 
Sulphur is an excellent remedy in pitui- 
tous diſorders of the lungs, and eſpecially 
. in cutaneous diſorders. It is very ſucceſſ- 
fully employed in the humid aſthma, and in 
ſcorbutic eruptions. It is adminiſtered in 
the form of flowers of ſulphur, or in lozen- 
ges prepared with ſugar. An ointment is 
made with fat ſubſtances, with which cu- 
taneous eruptions are rubbed. Liver of ſul- 
phur has been propoſed in obſtruftions, 
numbneſs, palſies, foulneſſes of the ſkin, 
&c. Though ſome phyſicians have ſuppoſed 
that ſulphur is not ſoluble in -the animal 
fluids, it is nevertheleſs certain, that it pene- 
trates to the extremities of the minuteſt veſ- 
ſels, ſince the perſpiration, the urine, and the 
faliva, of ſuch as uſe it, are manifeſtly im- 
pregnated. The hepatic gas, diſſolved in 
mineral waters, as in thoſe of Cauterez Gy 
a 


and fire-works. It is uſed to take fine im 


reflions of engraved ſtones, to make matches, 


to bleach ſilks, and to deſtroy certain co- 


lours ; to impede or ſtop the progreſs of fer- 


mentation in wines, &c. It has been pro- 
poſed to be uſed in n fixing 1 iron in None &c. 
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JLUMBAGO was not kiown as a pe 

culiar combuſtible matter, different from 
bytes, till the experiments of Scheele 
were publiſhed, in the Memoirs of the Aca- 
demy of Stockholm for the year 1979: be- 
fore the time of this celebrated chemiſt, it 
was confounded with molybdena. Pott is 
one of the firſt who proved, that neither of 
theſe ſubſtances, which by Pliny and Dio- 
ſcorides are confounded with lead ores, do 


contain that 3 mats, „ 
| £8957] B b 4 San The 
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la Chapelle, Bereges, and Enghien, commu- 
nicates to them diſcuſſive properties, of great 
ſervice in diſorders of the Kin, the lungs, c 
the joints, palſies, e... 

Sulphur is not leſs uſeful in the arts. We 
have ſeen its utility in making Gag rd 
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The many names by which plumbago and 
molybdena have been diſtinguiſhed, ſerve to 
increaſe, or at leaſt to perpetuate, theſe er- 
rors. Both, without diſtinction, were call- 
ed lead ore, Engliſh crayon, plomb de mer, 
black ceruſe, mica of the painters, crayon 
of lead, falſe galena, talo-blende, potelot ; 
| this laſt name has been adopted by Mr. 

Daubenton, to denote molybdena, and diſ- 
 tinguiſh it from plumbago, which he calls 
black crayon. _ 
| "pat oi is found in mountains, often 
between beds of quartz, felt ſpar, clay, or 
calcareous earth, in the form of roundiſh ir- 
regular pieces, of different magnitudes; the 
largeſt of which weigh from eight, to ten or 
eleven pounds: it is likewiſe found diſſemi- 
nated in much ſmaller fragments, and ſome- 
times even in beds or ſtrata, The inhabitants 
of Bleoux, a village near Curvan, in Upper 
Provence, find plumbago in ftrata, four feet 
thick, between two ſtrata of clay. This is 
ſold at Marſeilles. Mr. De Ia Peyrouſe | 
reckons plumbago among the minerals of 
the Pyrenean mountains. 1 is likewiſe found 
in Spain and Germany; and, alſo in the 

county of Cumberland, in Eoglad, l excel 
it is made into pencils, whi 


eſteemed. North America, and the ZE 0 


Good Hope, likewiſe afford ſome a 


mens. 


Plumbago is of a ſhining blue black, of a 
greaſy 
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greaſy feel, and tubereulated fracture: wherey 
as the fracture of molybdena is lamellated, 
Its unctuous and ſaponaceous quality, cauſed 
ſome naturaliſts to conſider it as a ſpecies of 
impure clay. It ſoils the hands, and makes 
a black trace on paper, which is very well 
known to every neee. 
Plumbago is not altered in eloſe yeſlels, 
Mr. Pelletier, whe has made experimental 
inquiries on this ſubſtance, which confirm 
the reſults of Mr, Scheele,  expoled 20 
grains in a porcelain. ;crugible, accurately 
cloſed, to the heat of the furnace of the mar 
nufactory of Seve. The loſs was no more 
than 10 grains. But when it is heated with 
contact of air, it becomes caleined, without 
leaving ſcarcely any reſidue. Meſſrs. Quiſt, 
Gahn, and Hielm, obſerved, that 100 grains, 
treated in this manner, in a muffle, left only 
10 grains of ferruginous earth. This cal» 
eination is a flow combuſtion, not eaſily per- 
formed. It does not ſucceed in a commen 
erucible: a thin layer of plumbago muſt be 
expoſed, in a ſhallow veſſel, to the action of 
a ſtrong fire, and the ſurfaces muſt he often 
renewed, by ſtircing the matter. 

Air, water, and earthy ſubſtances, | hayg 
no action on plumbago. 1 © 
Alkalis act ſtrongly on this ſubſtance. | If 
one part of plumbago, with two parts of 
dry cauſtic fixed alkali, or lapis cauſticus, bg 
expoſed to heat in a retort, with the pneu- 


mato- 
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mato-chemical apparatus, the' ſmall quan- 
tity of water contained in the ſalt is ſuffi- 
cient to favour the combuſtion: inflamma- 
ble gas is obtained, the alkali is charged 
with cretaceous acid, and the plumbago is 
found to have diſappeared. This experi- 
ment, as well as the detonation with nitre, 
hereafter to be mentioned, cauſed Mr. 
Scheele to conclude, that this matter is a 
kind of ſulphur, compoſed of the cretaceous 
acid and phlogiſton. This theory ſhall be 
diſcuſſed, after we have examined the other 
phenomena, exhibited by this combuſtible 
body with acids and neutral ſalts. os 
The vitriolic acid has no action on plum- 
bago, according to Scheele. Mr. Pelletier 
has obſerved, that 100 grains of plumbago, 
and four ounces of oil of vitriol, being di- 
geſted for ſeveral months in the cold, the 
acid acquired a green colour, and the pro- 
perty of congealing, by a very ſlight degree 
of cold. This acid, diſtilled from plum- 
bago, | paſſes to the ſulphureous ſtate, by 
burning part of that ſubſtance. 

The nitrous acid has no effect whatſoever 
on plumbago.' The marine acid diſſolves 
the clay and the iron, and ſerves to purify 
it, according to Bertholet. Mr. Pelletier 
uſed the ſame proceſs, in order to obtain 
plumbago in a ſtate of purity. As to the 
clay, which the marine acid takes from 
plumbago, Mr. Scheele obſerves, that 1 70 
ect: | whic 
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which he obtained. i in his analyſis, came 
from the crucible in A he Os before 
treated that ſubſtance. * 

Plumbago, fuſed — — peben of vi- 
rf tartar, and of vitriol of ſoda, pro- 
duces a liver of ſulphur, and 1s. "DUTY: de- 
compoſed. 3 115 it} i 
Nitre detonates by thing Atte of this 
mineral, ten parts of the ſalt being neceſſary 
for the complete combuſtion of one part of 
plumbago. The fixed alkali, which remains 

after this operation, efferveſces ſtrongly with 
acids, and contains a ſmall quantity of mar- 
tial ochre. The ſame effect follows, when 
rhomboidal nitre, or ammoniacal nitre, is 
uſed. Mr. Pelletier has obſerved, that in 
this laſt operation, the volatile alkali is dif, 
engaged, in combination wo a portion of 
the cretaceous acid. 

Plumbago does not act on the muriate of 
pat-aſh, nor on the muriate of ſoda. 
When diſtilled with ſal ammoniac, it affords 
martial ammoniacal flowers; heated with ſul- 

hur in a retort, the ſulphur ſublimes alone, 
without affecting the plumbago in the leaſt. 

All theſe facts prove, that plumbago is a 
peculiar combuſtible matter; but the theory 
of Scheele, who conſiders it as a combina- 
tion of the cretaceous acid and phlogiſton, 
cannot be ſaid to be proved; 1, Becauſe 
that chemiſt. did not aſcertain the quan- 
| uy: of acid produced. 2. Becauſe he has not 

artificially 
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artificially produced plumbago, by combin- 
ing the eretaceous acid with a -combuſtible 
ſubſtance. Moresver, the two ſubſtances, 
by the addition of which Mr. Scheele chang- 
ed plumbago into cretaceous acid, appear to 
effect this converſion, by affording: vital air, 
which, combining with the inflammable 
matter of that ſubſtance, produces the cre- 
taeeous acid by the fixation of the oxyginous 
principle ; for ſuch is the proceſs by which 
the nitrous acid converts tungſten, arſenic, 
and ſagar, into acids. The cauſtic fixed al- 
kali likewiſe converts plumbago into creta- 
eeous acid, moſt probably in conſequence of 
the water that alkali always contains, and 
which burns the combuſtible matter, as it 
does iron and zink. This opinion is con- 
firmed, by the inflammable gas obtained 
during the reciprocal action of the alkali and 
the plumbago ; and it might be ſtill more 
confirmed, by paſſing the vapour of water 
over plumbago, made red hot in a tube of 
copper, in the ſame manner as the experi- 
ment is made with iron and zink. And 
though this has not yet been tried, I think 
I may venture to predict, that all the plum- 
bago would be deſtroyed, and converted into 
cretaceous acid; and that the product of this 
peration would conſiſt of inflammable gas, 
mixed with a large quantity of cretaceous 
acid, formed by combination of the oxygi- 
nous principle of the water with the en 
g0. 
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bago... It would therefore. ſeem natural to 
Sms that the e acid is a com- 
nd of plumbago and the oxyginous prins 
are Bt as 1 b how . — 
periments, that this acid is — abundantly 
produced by combining charcoal with pare 
air, it follows, that there is a very ſtrong 
analogy between charcoal and plumbago: a 
few leading para will thew this 
The — of ang vegetable altert 
is brilliant, and of a metallic aſpect, like 
. ſoils the hands, and leaves traces 
n paper; is brittle, and of a granulated 
kraclule The moſt brilliant charcoals, fach 
as thoſe of certain animal ſubſtances, are as 
difficult to burn as plunibago, which res 
quires to be frequently ſtirred, at the ſame 
time that it is expoſed to a ſtrong heat, wich 


contact of air: both contain iron; and, lafts 


ly, both are ſuſceptible of being changed into 
cretaceous acid by combuſtion. May we not 
from hence conſider plumbago, as 
formed in the — part o this globe, or 
buried in the earth? May we not even ſup- 

poſe, that this matter is formed by the com. 


bination of certain mineral principles, though 


almoſt all chemiſts have concluded, that or- 


ganic bodies only are convertible inte ehar- 


coal ? Theſe ideas may be confirmed, or de- 


ſtroyed, by a connected inquiry into the ſtare 


of — in nature, the'cireuinſtances of 


its 
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and its formation, the changes to which it is 
ſubjected. Plumbago is of confiderable uſe. 
Pencils are made of it; the beſt come from 
England. The Engliſh black lead comes 
from Keſwick, in the county of Cumber- 
land. It is cut into thin plates, the edge 
of which being fitted into a groove, in a 
ſemi- cylinder of wood, it is then ſawed off, 
ſo as to leave the cavity intirely filled. The 
mineral is retained in its place, by the other 
half of the cylinder, which is glued on. The 
powder of plumbago ſerves to make pencils 
of an inferior quality; great numbers of 
which are ſold in Paris. It is either mixed 
with gum- water, or fuſed with ſulphur. 
Theſe inferior pencils are known, either by 
their taking fire at the flame of a candle, or 
their falling into powder, by moiſtening in 
water. German plumbago is likewiſe uſed 
to make pencils, with the addition of vari- 
ous foreign ſubſtances, ſuch as charcoal, 
fulphaur;:$c. nou „ 
The very fine powder of plumbago is uſed 
in England inſtead of greaſe, to facilitate 
the motion of the axes of certain mechanical 
inſtruments, which it effects by its unctuous 
One of the principal uſes of plumbago, is 
to cover iron which is to be defended from 
ruſt. The pipes of ſtoyes, chimney- plates, 
and other utenſils, expoſed to the action of 
fire and air, are covered with plumbago, ap- 
J. 5 plied 
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plied to their ſurface, by ſimple friction with 
with a bruſh. Homberg, in the year 1699, 
deſcribed a proceſs for giving a leaden colour 
to iron utenſils, It conſiſts in mixing eight 
pounds of lard, melted with four ounces of 
camphire, together with a ſufficient quan- 
tity of plumbago ; the. iron is to be ſmeared 
with this compoſition, when it is almoſt too 
hot to retain it, and muſt be nnd with a 
cloth when cold. 0 AAT 
The makers of ſmall, ſhot. poliſh ahd 
blacken its ſurface, by agitating or-rolling-it 
in a caſk, with powder of plumbago. This 
mineral likewiſe enters into the compoſition 
for razor ſtraps, - Laſtly, it is an ingredient 
in certain black pottery, and in crucibles 
made at Paſſaw in Saxony. Mr. Pelletier, 
who has well deſcribed the - ſeveral uſes of 
plumbago, 8 a lute or coating, after 
Pott, conſiſting of one part of plumbago, 
three of common clay, ' . a ſmall quantity 
of cow dung, chop 1 ry ſmall. This 
coating ſupports glaſs 8 ſo well, that 
they ſometimes may be even melted without 
1 ax change in bs: dn. 
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ETALLI c ſubſtances vontieate an 
order of bodies, of the greateſt im- 
portance and utility in the different purpoſes 
of ordinary life, as well as in chemiſtry and 
medicine. They eſſentially differ from earthy 
and faline matters, by their phyfical charac- 
ters, and their chemical properties. 
Before we proceed to the examination of 
each particular metallic ſabſtance, it will 
be proper to conſider them in general. We 
ſhall do this in order, under ſeveral heads; 
namely, 1. We ſhall ſpeak of their phyfical 
properties. 2. Their natural hiftory. 3. The 
art of aſcertaining their nature and Genter 
which is uſually called the docimaſtic art, 
or art of aſſaying. 4. The art of working 
metals in the large way, or metallurgy. 5. 
Their chemical properties. 6. The method 
of diſtinguiſhing them from each other, and 
the diviſions which it is neceſſary to eſtabliſh 
among them, 

5 1. Concerning the phyſical properties 
of metallic ſubſtances, ONS 


3 


Metallic 


a 


Metallic ſubſtances are abſolutely opake ; 
_ a circumſtance in which they differ greatly 


from ſtony ſubſtances : for the moſt opake 


ſtone, being divided into thin portions, has 
a ſort of tranſparency ; whereas the thinneſt . 


plate of metal, is as perfectly opake as the 
moſt ſolid piece.* The opacity of metallic 
ſubſtances, renders them exceedingly proper 
to reflect the rays of light, no bodies poſſeſſ- 
ing this property in ſo eminent a degree. 
Thus we obſerve, that looking-glaſſes do 
not ſtrongly reflect the ſpecies of objects, 
unleſs they be coated with metal. The me- 
tallic brilliancy ariſes from the ſame pro- 
perty, and is always greater, in proportion 
as the denſity and hardneſs of the metal per- 
mits it to take a finer poliſh. White metallic 


ſubſtances refle& a greater quantity of light, 
and are more brilliant than thoſe which are 


coloured. a 
Metallic ſubſtances have a much greater 
ſpecific gravity than all other bodies. A 
cubic foot of marble weighs only 252 
pounds ; a cubic foot of tin, which is the 
lighteſt of metals, weighs 516 pounds; and 
* 'This has not been well inquired into. Gold in leaf, 
which is about the zz of an inch in thickneſs, tranſ- 


mits light of a lively green colour, and is tranſparent. 
Silver leaf, which is about the 5-243; of an inch thick, is 


perfectly opake ; and fo likewiſe is leaf braſs, or. Dutch 


gold, whoſe thickneſs is zog de of an inch. Other metals 
have not been extended in this way, and whether any of 
them are capable of it in any contiderable degree, is not 
known. g be f | 3 
II. CE a cubic 
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a cubic foot of gold weighs 1326 pounds. 
This exceſſive weight, ſo much beyond that 
of other earthy ſubſtances, doubtleſs depends 
on their great denſity, to which their per- 
fect opacity and brilliancy are likewiſe owin 
- Moſt metallic ſubſtances may be extended, 
by repeated percuſſion, or ſtrong preſſure. 
This property, peculiar to metallic mat- 
ters, and which for that reaſon we have 
not had occaſion to notice in any of the ſub- 
ſtances we have yet examined, is termed 
ductility. We think it ought to be diſtin- 
guiſhed into two kinds; the one, ductility 
under the hammer, or malleability, confiſts 
in the property of being extended into thin 
plates, without cracking ; lead and tin poſ- 
ſeſs this kind of ductility only: the other 
conſiſts in the ſucceſſive, and almoſt ex- 
treme lengthening of certain metallic matters 
into wire. This ductility, which is emi- 
nently obſervable 1n iron, copper, and gold, is 
likewiſe called tenacity. It is of much more 
conſequence to make a proper diſtinction 
between theſe two ſorts of ductility, becauſe 
they appear to be really very different from 
each other. Metallic ſubſtances, which are 
very malleable, have often ſcarcely any tena- 
city; and many of thoſe which are very duc- 
tile, when in the hand of the wire-draw- 
er, are not very malleable. The tenacity - 
of metals is very accurately expreſſed, by 
the quantity of weight a metallic wire, of a 
known diameter, is Capable of ſuſtaining” 

without 
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without breaking : both theſe properties ap- 
pear to depend on the peculiar form of the 
integrant parts of each metal. Metals, which 
are extended into thin plates by percuſſion, 
ſeem to be formed of ſmall laminæ, which, 

when compreſſed, ſlide on each other, and 
are increaſed in breadth; in proportion as 
their thickneſs is diminiſhed ; while ſuch 
as are capable of being drawn into fine wire, 


have a kind of fibrous texture, whoſe fila- 


ments are cauſed to approach each other, 


and become lengthened, by the ſtrong preſ- 


ſure they ſuffer in the drawing. The duc= 
tility of metals is limited. It is obſerved, 
that when a metal, even of the moſt ductile 


kind, has received ſeveral ſtrokes of the 
Jammer. it becomes hard, and cracks, in- 


ſtead of extending; it is then ſaid to be 
hammer-hardened : a metal in this ſtate, re= 
covers its former ductility, by being heated, 
and gradually cooled. The parts ſeem to 


extend under the hammer, only while the 


ſpace between each particle is ſuch, that 
they may yield before the hammer. It may 
ealily be conceived, that theſe parts, being 
once brought ſufficiently near each other to 
leave ſcarcely any interval, can no longer 
yield or eſcape before the ſtroke of the ham- 
mer; and in that caſe, the impulſe will be 


exerted. i in deſtroying the texture, or breax- 


ing the metal.. Heat, by dilating, cauſes 


the parts to ſeparate, and produces new 


Cock ſpaces 
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ſpaces between them, which conſequently 
allow of their being again brought together, 
by reiterated ſtrokes. 

As ductility is a property of certain me- 
tallic fubſtances only, chemiſts and natu- 
raliſts have availed themſelves of it as a diſ- 
tinctive character. They call thoſe which 
have the metallic weight and brilliancy, to- 
gether with ductility, metals; and thoſe 
which, with the metallic appearance, are 
not ductile, they call ſemi-metals. But this 
diſtinction, though conſiderably accurate, is 
not ſufficient to ſeparate all metallic matters 
into two claſſes, ſince the difference between 
the extreme ductility of gold, and the fingu- 
lar brittleneſs of arſenic, is connected by 
inſenſible degrees in the other metals; there 
being perhaps a greater difference, in this 
reſpect, between gold and lead, which are 
reckoned metals, than between lead and 
zink; the latter of which is reckoned amon 
the ſemi-metals, or between zink and arfenic: 
the difference between one body and another 
being almoſt imperceptible. 

Metals, confidered with reſpect to their 
ductility, may be arranged in the following 
order. ' Gold is the moſt malleable, and 1s 
ſucceeded, in order, by ſilver, copper, iron, 
tin, and lead. The ſemi- metals have been 
conſidered as poſſeſſing no ductility. We 
ſhall, however, ſee, that this property ex- 
iſts, in a certain degree, in zink and mer- 

cury. 
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cury. As to tenacity, gold poſſeſſes it in 


the higheſt degree, and is ſucceeded by iron, 


copper, ſilver, tin, and lead. The tenacity 
of platina is not well known. 

Metallic ſubſtances are ſuſceptible of 
a regular figure, either naturally, or by 
art. Naturaliſts have long acknowledged 
this property in native biſmuth, virgin fil- 
ver, and ſome other metals. The alchemiſts 
have carefully obſerved the ramified, or ſtel- 
lated figures, which are formed at the ſur- 
face of regulus of antimony and biſmuth. 
Mr. Baume, in his chemiſtry, affirms, that 
metallic matters, after being well fuſed, aſ- 


ſume a ſymmetrical arrangement, by gradual =, 


cooling, &c. The Abbe Mongez, regular 
canon of St. Genevieve, has made a-conti- 
nued ſeries of experiments on the cryſtal- 
lization of all metallic ſubſtances. Mr. 
Brongniart, lecturer of chemiſtry, at the 
king's garden, has likewiſe made experiments 
relative to this inquiry, which have been re- 

ated by many chemiſts. The general re- 
ſult is, that all metals are capable of cryſ- 
tallizing, and that though many of them 
apparently differ, yet the greateſt number 


preſents the ſame octahedral form, with ſome 


modifications. 

Certain metallic matters have a ſenfible 
taſte and ſmell, as lead, copper, iron, re- 
gulus of arſenic, and regulus of antimony. 
Theſe properties are conſtantly obſerved in 
ö Se ſuch 
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ſuch metallic ſubſtances as are moſt ſubject 
to r They ſometimes exiſt in ſo emi- 
nent a degree, as to be capable of corroding, 


and intirely deſtroying, the organs of ani- 
mals. 


& II. The Natural Hiftory of Metallic 
Subſtances. 


Metallic Wande ain in the earth in 
four different ſtates: the firſt is that of vir- 
gin, or native metal; that is to ſay, poſſeſ- 
{ed of all its properties. Gold is always 
found in this ſtate; ſilver, copper, mercury, 
biſmuth, and arſenic, often; but iron ſel- 
dom: and lead, zink, regulus of antimony, 
&c. ſtill more deli 

The ſecond ſtate in which metallic ſab- 
ſtances are found, is that of earth, or calx; 
that is to ſay, without the metallic aſpect, 
and rather reſembling ochres, or the ſtony 
ſubſtances called ſpars ; in which caſe theſe 
minerals are called ſpathoſe ores. Copper is 
often found in the ſtate of green or blue calx; 
iron in the ſtate of ruſt, or white, or coloured 
ſpar, ſometimes cryſtallized ; lead in the ſtate 
of cryſtallized calx, or white, red, or green 
ſpar; tin alſo has ſometimes the metallic 
form; zink in the ſtate of calamine; cobalt 
in red flowers; arſenic in a white chin &c. 

The third e ſtate, and the moſt com- 
mon in which metals are found, conſtitutes 


ores, 
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ores, or mineralized metals. The metallic ſub- 
ſtance is found combined with a combuſtible 
matter, which deprives it of its metallic pro- 
perties, and requires to be ſeparated before 
thoſe properties can be again manifeſted. 
This matter, which is called the minerali- 
zer, 1s either ſulphur, or ſome metal. Some 
_ chemiſts even affirm that ſulphur is the moſt 
common mineralizer. It is united to ſilver 
in the vitreous ore; ores of copper almoſt 
always contain much ſulphur; iron is com- 
bined with this mineral in the martial pyri- 
tes, lead in the galena, mercury in cinnabar, 
zink in blend, the regulus of antimony in 
antimony ; and laſtly, it is ſometimes united 
with biſmuth, and often with arſenic. 

It is proper to obſerve, that metals have. 
not all the ſame affinity with ſulphur. There 
are ſome metals which contain large quan- 
tities, and readily part with it, their metal- 
lic ſtate appearing ſcarcely altered; ſuch are 
copper, lead, and regulus of antimony. 
Others contain it in 'very ſmall quantities, 
but ſtrongly adherent, and cauſing almoſt all 
the metallic qualities to diſappear ; as is ob- 
ſervable in cinnabar, 

Metals are occaſionally found alloyed with 
other metals, but arſenic is the moſt uſual 

mineralizer. Iron, tin, and cobalt, are fre- 
quently united to arſenic, Sometimes the 
metal is combined both with arſenic and 
with ſulphur, as in the red ore of antimony, 
Cc4 | and 
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and the red ſilver ore. Laſtly, there are 
metallic ores compoſed of many metals and 
many mineralizers ; ſuch as the grey copper 
ore, the grey ſilver ore, and ſome others. 
The fourth ſtate in which metals are 
found, is in combination with ſaline ſub- 
ſtances, almoſt always acids. The vitriolic 
acid is moſt frequently found combined with 
metals ; as for example, zink, lead, copper, 
and iron. The cretaceous acid is likewiſe a 
common mineralizer ; and the arſenical and 
e Iris: acids have likewiſe been diſco- 
in minerals within the laſt few years. 
Metallic ſubſtances are much leſs abun- 
dant than ſtony matters ; they are formed in 
mountains in veins or clefts, which interſect 
the ſtrata of earths and ſtones with various 
degrees of obliquity. This is the moſt uſual 


ſtate of mineralized metals; ſuch as are in 


the ſtate of calx, or of ſalts, are often found 
in maſſes depoſited by water, and ſometimes 
cryſtallized. Metallic ores are alſo found 
in large irregular maſſes; in this caſe, their 
formation ariſes from peculiar cauſes. 

The metallic veins are accompanied with 
ſtony matters, which ſeem to have been 
formed at the ſame time. Theſe ſtones are 
uſually quartz and ſpar. The layer on which 
the ore is placed is called the bed or floor 
of the mine; the other which covers it is 
called the roof. Stones conſtitute what is 


called the gangue or matrix of the ore, and 


muſt 
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muſt not be confounded with the minera- 
lizer ; for this laſt is combined with the me- 
tal, ſo as not to be ſeparated: but by chemical 
methods ; ; Whereas the gangue may be ſepa- 
rated by mechanical means. Neither muſt 
the gangue, which is formed of cryſtallized. 
ſtones, be confounded with the rock which 
forms the maſs of the mountain wherein the 
metallic veins are formed. The veins. are 
divided into rich, or poor; large, or ſmall; 
ſtraight, or crooked ; continued, or inter- 
rupted. 

Metallic falflances appear to be all form- 
ed by water. The greater part, in fact, are 
found cryſtallized, or mixed with ſubſtan- 
ces incapable of ſuſtaining the action of fire 
without change; as calcareous ſtones and 
ſulphur. Bodies are likewiſe found among 
them which have the animal or vegetable 
1 ; a certain proof that they have 

paſſed the fire. There may, perhaps, 
3 certain ores, whoſe formation may be 
attributed to fire; as for example, the ſpe- 
cular iron ore of Mont D'or, in Ae 
but theſe inſtances are rare. 
Ores are more commonly found in moun- 
tains than in plains ; ; and almoſt always 
in ſuch mountains as form continued chains. 
It is obſerved that the plants which grow 
on the ſurface of metalliferous moun- 
tains, are dry; the trees are ſinuous, and 
deformed ; ſnow melts almoſt immediately 
| when 
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when it falls in theſe regions, and the ſands 

often exhibit metallic colours. Mineral 
metallic ſprings are found in the vicinity; 
by the examination of which, and of the ſands 
over which they flow, good indications of the 
metallic matters in the neighbourhood may 
be obtained. When metallic veins appear 
at the ſurface of the earth, the ground may 
be broken into with probability of advan- 
tage, and the boring inſtrument bringing up 
the ſubftances which compoſe the internal 
parts of the mountain, together with the 
metallic mineral ſubſtance, ſerves to ſhew 
the nature of that ſubſtance, as well as the re- 
ſiſtance which may be expected in digging. 


$ INI. The Art of Aſſaying Ores, or 


Docimaſia. 


When a certain quantity of any ore has 
been extracted, it is neceſſary to make an 
aſſay, that its nature and produce may be 
known. Theſe aſſays form one of the moſt 
known. The of chemiſtry, and require to 
be varied according to the nature of the ore 
under examination ; though there are cer- 
_ tain general principles to be followed in all 
aſſays. a 

Specimens of the ore are to be taken from 
the richeſt, the pooreſt, and that which is 
of a middle quality. This precaution is very 
neceſſary; becauſe if the aſſay were _ 
| wit 
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with a rich ſpecimen, it might excite too 
flattering expectations; or if with a very poor 
one, it might produce diſcouragement. The 
ores being finely powdered, muſt afterwards 
be thoroughly waſhed with water, which 
carries off the pulverized gangue, while the 
more ponderous mineral remains at the bot- 
tom of the veſſel. The waſhed ore muſt 


then be carefully roaſted, in order to drive 


off, by ſublimation, as large a quantity as 


poſſible of the mineralizer. The roaſtin 

ought to he performed in a ſmall ſhallow 
earthen diſh, covered with a veſſel of the 
fame kind. This precaution is neceſſary, 
becauſe certain ores decrepitate in the fire, 
and would fly out of the capſule Tn which 
they are roaſted, and by that means render 


the reſult uncertain. As the roaſting made 


in the-open air uſually leaves the metal in 
the ſtate of a calx, and may even diſſipate a 


part, if it be of a volatile nature; we prefer 


the roaſting of ores in an earthen retort. 
This operation has the advantage of exhibit- 
ing the nature and property of the minera- 
lizer, and of affording a much more accu- 
rate analyſis of the mineral. When the ore 
has been kept red hot for a certain time, and 
no longer emits any vapour, the roaſting is 
finiſhed. The ore being weighed before and 
after the waſhing, determines the quantity 
of the gangue; a ſecond weighing after the 


roaſting 
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roaſting ſhews how much it loſes by that | 
operation. 

The roaſted ore muſt then be fuſed. For 
this purpoſe,, it is mixed with three parts of 
black flux, and a ſmall quantity of decrepi- 
tated marine ſalt, and put into a crucible 
cloſed with its cover, and placed in a good 
melting furnace, The alkali of the black 
flux fuſes the metal, and abſorbs the portion 
of mineralizer which remains. in the ore. 
The coal of the tartar which exiſts in the 
black flux ſerves to reduce the calcined part 
of the metal. The marine ſalt prevents the 
mixture from ſuffering any loſs during the 
fuſion ; becauſe that ſalt, being lighter than 
the other matters, occupies the upper part 
of the crucible, and covers the mixture, 
The fuſion being performed, the crucible 
muſt be ſuffered to cool very gradually. 
When the fuſion has been properly made, 
the metal is found in a fingle button with a 
_ convex ſurface, and ſo metallic grains are 
diſcovered in the ſcoriæ; the ſcoriæ them- 
{elves being vitreous, compact, and uniform, 
covered with a bed of common ſalt melted 
into a ſolid maſs. The metallic button mutt 
be accurately weighed, and ſhews the pro- 
portion of metal contained in the ore. 

Some ores are harder, and more refractory ; ; 
to theſe muſt be added, a larger quantity of 
the moſt active fluxes, ſuch as borax, poun- 
ded glaſs, fixed alkalis, &c, It frequently 
| | happens, 
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happens, that the ſame mineral contains the 


perfect metals mixed with the imperfect ; 


theſe are ſeparated by heating the metallic 
button with contact of air. The imperfe& 
metal is diffipated by calcination, and leaves 
the perfect metal in a ſtate of purity. The 
perfect metal almoſt always conſiſts of gold 
and ſilver mixed together. Theſe are ſepa- 
rated by diſſolving the filver in 4 men- 
ſtruum, which does not act upon the gold, 
the operation being called parting. The re- 
ſidues of all theſe proceſſes muſt be weighed 
with the aſſay balance. | 


Theſe proceſſes, accurate as they may 
ſeem, are often leſs uſeful to thoſe who un- 


dertake to work mines than an aſſay leſs care- 
fully conducted would be; becauſe in the 
large way, neither the ſame expenſive mate- 
rials are uſed, nor the ſame minute accuracy 
obſerved. It is therefore proper to attempt 
to fuſe the ore among the coals of a melting 
furnace. The charcoal reduces the metallic 
calx; and the fixed alkali produced in the 
combuſtion of the coal, abſorbs a portion 
of the mineralized ſubſtance. It is ſome- 
times neceſſary to add a ſmall quantity of iron 
filings or ſcoriæ, or glaſs gall, to facilitate 
the fuſion of the more refractory ores. 
There is likewiſe a method of aſſaying in 
the humid way, which may be practiſed 
when it is required to know what metals 
are contained in ſpecimens intended to be 
preſerved 
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| preſerved in cabinets of natural hiſtory. A 

{ſmall piece of the ore is taken, which is di- 
geſted in acids, that diſſolve the metal, and 
ſeparate the mineralizer ; the ſalt produced 
by the union of the metal to the acid, ſhews 
the quality of the metal: but this kind of 
aſſay is not applicable to every ore, becauſe 
they are not all capable of being attacked 
by acids. Bergman has written a very va- 
luable diſſertation on this method of analy- 
ſis, which may be conſulted.* 


$ IV. Concerning the Art of extracting 
and. purifying Metals in the large Way ; 
or Metallurgy. 


When by the aſſay of an ore it is ; aſcer- 
tained that it is worth working, the opera- 
tion is conducted in the following manner : 

A ſquare perpendicular well, or cavity is dug 
in the earth, of ſufficient magnitude to con- 
tain ladders, by means of which the work- 
men may deſcend and aſcend. Over this is 
uſually erected ſome ſimple apparatus for 
drawing up veſſels loaded with the mineral; 

and ſometimes pumps are erected to draw up 
the water which may iſſue from the earth 
into the cavity. If the ore is too deep for 
one ſingle well, or ſhaft, to lead to the floor 
of the vein, a horizontal drift is dug, at 


* Sce Bergman's Eſſays, tranſlated by Cullen, 
| | f the 
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the end of which a new ſhaft is ſunk, and 
this is done repeatedly, till the works are 
carried to the required depth. 

If the rock in which theſe operations are 
carried on be very hard, it will not be ne- 
ceflary to ſupport it; but if it be crumbly, 
as When the work 1s carried on through. 
earths, the drifts muſt be properly ſupported, 
and the ſhafts lined with planking PROPS 
fixed. 

It is of great conſequence to renew the air 
in mines. When it is praQticable to open an 
adit from the bottom of a ſhaft, ſo as to 
communicate horizontally with the plane 
below, a current of air is eaſily produced; 
but where this cannot be done, a new ſhaft 
is ſunk, ſo as to communicate with the end 
of the gallery, fartheſt from the original 
ſhaft. When one of theſe two ſhafts is 
lower than the other, the air circulates rea- 
dily ; but if both open at the ſame level 
above, no current of air will be produced. 
In this laſt caſe, a fire is lighted in a fur- 
nace at the mouth of one of the ſhafts, and 
the air being rarified by the heat, paſſes 
through the combuſtible matters, and is 
continually renewed in the gallery. | 

Water is likewiſe productive of great in- 
convenience in mines. If it iſſues by a lit- 
tle at a time from the earths, the miners 
attempt to convey it to ſome lower ground, 


or to the neareſt river, by a lloping- drift. 
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If it is collected in larger quantities, pumps 
ware uſed to draw it off. It ſometimes hap- 
pens, in piercing the rock, that a prodigi- 
ous quantity of water, capable of filling all 
the drifts, iſſues out in an inſtant. The 
workmen are aware of this, by the parti- 


cular kind of noife produced, in ſtriking 


their inſtruments againſt the rock. In this 


caſe, they conſtruct a door, or gate, in one 


of the galleries; a workman breaks the rock 
to give vent to the water, and quickly re- 
tires, ſhutting the door after him ; by which 
means, he has time to eſcape before the wa- 

ter gains too much, 9 
Vapours of cretaceous acid, and inflam- 
mable gas, are often diſengaged, or formed 
in mines, by the re- action of mineral and 
metallic matters on each other. The fires 
which the workmen are obliged to light for 
the purpoſe of ſoftening or ſplitting the 
rock, favour the diſengagement of theſe 
gaſes; whoſe dangerous effects can only be 
revented by rapid currents of air, or by 

tonation. | | 

The ore extracted from the earth is poun- 
ded, waſhed, roaſted, ſmelted, and refined. 
The ore is in ſome caſes pounded under large 
peſtles, moved by water; and the pounded ore 
is waſhed on inclined planes or tables, by the 
current of water which carries off the gangue. 
Ores that contain much ſulphur muſt be 
roaſted in the open air; ſuch as contain but 
| | little, 
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little, may be roaſted in the furnaces, which 
afterwards ſerve to fuſe them, Some ores 
are fuſible alone; others require to be 
melted in contact with charcoal, and with 
different fluxes. The melting furnaces vary 
in different countries, and according to the 


nature of the ore. The refining furnaces  - 


do not effentially differ from thoſe uſed in 
melting ; ; and ſometimes the ſame furnace 
ſeryes for both operations. When the me- 
tals haye been reduced in this manner, they 
almoſt always conſiſt of ſeveral united to- 
gether. The methods of ſeparating them 
are intirely chemical, and will be ſpoken of 
when we come to treat of each metal indi 
vidually. 


& v. Concerning the Chemical het" 
of Metallic Subſtances. * 


All the chemical properties of matallic- 


ſubſtances ſeem to prove, that they are fim- 
| ple, and not decompoſable. The changes 
they are ſubject to by the action of heat, 
air, and ſaline ſubſtances, always ariſe, 
as we ſhall ſee, from combinations; none of 
theſe changes reſembling an analyſis, as we 
ſhall prove by a particular explanation of the 
phenomena which accompany them. 

Light appears to alter the colour and 
the brilliancy of ſome metallic ſubſtances. 


Though well cloſed in tranſparent veſlels, 
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they become ' tarniſhed by a change of co- 
lour, which gradually incteaſes til the me- 
tallic brilliancy no longer remains. This 
kind of alteration has not been obſerved to 
wy farther extent. 

Heat only produces certain hated of ag- 
gregation, with various degrees of facility in 
each. All metallic ſubſtances heated in well 
cloſed veſſels become fluid, or melt; ſome 
long betore the red heat, others at the inſtant 
of ignition ; and'others long after. - No two 
metals perfectly agree in fuſibility. If they be 
ſuffered to cool gradually, after having been 
melted, they cryſtallize. If the fire be greatly 
-urged, they boil after the manner of fluids, 
and are reduced into vapours. Theſe pro- 

erties have long been known in mercury ; 
many goldſmiths have aſſured me that they 
have obſerved gold and ſilver to boil when 
in fuſion. M. de Buffon obſerved, that 
when plates of ſilver are expoſed to the fo- 
cus of a large concave mirror, a white fume 
1s emitted from their ſurface. Meſſrs. Mac- 
quer and Lavoiſier, having placed cuppelled 
filver in the focus of the lens of Tſchirn- 
hauſen, obſerved, that this metal exhales in 
the form of ſmoke. A plate of, gold ex- 
poſed to this fume was perfectly ſilvered. 
Gold placed in the ſame focus likewiſe emit- 
ted fumes, which perfectly gilded a plate of 
ſilver expoſed to them. The chimneys of 
goldſmiths and aſſayers are FROG with _ 
0 


J 


METALLIC SUBSTANCES. 419 


of gold and ſilver. Copper, tin, lead, zink, 


regulus of antimony, biſmuth, and arſenic; 
are volatilized with confiderable facility. 
All melted metals appear convex on their 
ſurface, and form perfect ſpheres when their 
quantity is ſmall. This effect depends on 


the force of aggregation, which cauſes the 


metallic parts to approach each other, and 
likewiſe on their ſmall tendency to combine 
with the body which ſupports them. This 
property is general in all fluids, and may 


be obſerved in oil, ſurrounded with water, 


or water ſurrounded by any fat ſubſtance. ' 

Metals expoſed to the action of fire with 
contact of air, are very ſenſibly altered; but 
the time required to produce thoſe altera- 
tions is exceedingly different in the ſeveral 
metals. Such as are not ſenſibly changed; 
are called perfect metals; and ſuch as are 


intirely deprived of their metallic properties 


by theſe properties, are called imperfect me- 
tals, This change, to which metallic ſub- 
ſtances are liable, is called calcination, and 
is a true combuſtion ; which cannot be per- 
formed without the acceſs of air, and when 
performed in a certain quantity of air, can= 
not be continued, unleſs that air be occaſion- 
ally renewed. The air in which metals have 
been burned becomes mephitic. The com- 


buſtion of metallic ſubſtances is accompa- 


nied with a flame more or leſs ſtrong; which 
is very ſenſible. in zink, regulus of arſenic, 
F D d 2 iron, 


— — — — — ä i 
— —— —4 : 4 - . — - _. — N p , 
7 — TIES S323 ˙ © oo lg, 4 - 
. _— RR VG" ” — n 
— — = - : _ —.— Dr 1 -_ [ My *, 
- — — 2 IZED. * 2 *& L "x >> 3 
boner 2 = r 2 2 6 —— — 
| : 1 .f a, W * — * = l 


ac > 
SH. Toes. an. cw 
* — - IS. 2 2 
— 


420 METALLIC SUBSTANCES, 


iron, gold, filyer; and even in lead, tin, 
and regulus of antimony, when ſtrongly 
heated. Metals in a more eminent degree 
loſe their metallic properties, the longer 
they are expoſed to heat in contact with 
air. Some approach in their characters to 
earthy matters, in which ſtate they have 
been called metallic earths. The name of 
metallic calx ought to be preferred to this 
laſt term, becauſe it is now aſcertained that 
thofe burned metals are not earths, as was till 
within a few years paſt believed. Metallic 
calces do not retain the brilliancy they poſ- 
ſeſſed when in the form of metals, and have 
no affinity with metals; not excepting even 
the ſpecies from which they were made. 
When urged by fire, they are either volatiliz- 
ed, or flow into glaſs ; which is the more 
tranſparent and refractory, the more perfect 
the calcination. Metallic calces or glaſſes 
unite with ſaline and earthy matters. Several 
of them have the ſaline character. Arſenic, 
well calcined, becomes a peculiar acid, whoſe 
properties have been examined by Scheele and 
Bergman. Meſſrs. Rouelle have informed 
us, that the calx of antimony, like that of 
arſenic, is ſoluble in water. 

Some metallic calces, expoſed to the ac- 
tion of heat, are reduced to the metallic 
form, affording at the ſame time an aeriform 
fluid, which is the pureſt vital air we know. 
We are indebted to Mr. Bayen for the firſt 


information 
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information reſpecting this ſubject. He ob- 
ſerved, that the calces of mercury heated in 
cloſe veſſels give out much air, ahd are re- 
duced into running mercury. Dr. Prieſtley 
having examined this air, perceived that it 
was much purer than the air of the atmo- 
ſphere ; and from this diſcovery it is, that 
we may date the epocha of the commence- 
ment of that accurate knowledge we at pre- 
ſent poſſeſs, reſpecting the calcination of 
metals. Let us take a ſhort review of the 
phenomena of this calcination : A metal 
never becomes calcined, but when in con- 
tact with air; the more extenſive this con- 
tact, the larger is the quantity of metal 
which becomes calcined. A given quantity 
of air can ſefve for the calcination of no 
more than a given quantity of metal; as 
Mr. Lavoiſier has ingeniouſly proved by cal- 
cining lead with a reflecting mirror in a 
laſs veſſel, containing a known bulk of air. 
The metal, during its calcination, abſorbs 
a portion of the air which ſurrounds it, as 
is proved by the aſcent of the mercury dur- 
ing the proceſs. The increaſe of Weight 
acquired by the metallic calces, is owing 
to this portion of air abſorbed during cal- 
Cination ; for when it is extracted from 
the calces of mercury, they loſe the exceſs 
of weight in their return to the metallic 
ſtate; and this exceſs is accurately found 
in the air they afford by diftillation. From 
We Dd 3 all 
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all theſe phenomena, it appears to be de- 
W 1 that calcination is merely the 
combination of the metal with the baſe of 
ure of air contained in the atmoſphere. 
his combination is often made by the ſimple 
contact of air, in metals which calcine or 
ruſt. The neceſſity of heating moſt metals, 
in order to caloine them, ariſes from the 
force of affinity or combination being in- 
ereaſed in the ſame proportion as the force 
.of aggregation is diminiſhed ; whence the 
change intended to be effected is greatly 
promoted. Heat, therefore, in this opera- 
tion, as in many others, is only an acceſ- 
ſary, The air, which has ſerved the pur- 
poſe of calcination, cannot maintain com- 
Luſtion, becauſe 1t is deprived of that pure 


portion, or vital principle of the ancients, 
Which alone 1s capable of maintaining com- 
buſtion and life. The greater the quantity 
of pure air contained in the atmoſphere, the 
better adapted it 1s to calcine a given quan- 
tity of metal in a ſhorter time. I have 
often obſeryed, that a much greater quan- 
tity of calx of lead, bitumen, &c. may be 
obtained by plunging theſe melted metals 
into a veſſel filled with vital air, than would 
have been produced in the fame time in the 
open air. All theſe facts, and many others, 
which will be found in the particular hiſ- 
| tory of each metal, are well calculated to 
Prove, that a metallic calx is merely a che- 
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mical combination of metal, and the baſe of 
pure air; that calcination is imply the act ĩ 
which this combination takes place; ne 
that the air of the atmoſphere is Jecompated 
during the proceſs. 
The reduction of metals, by the addition 
of combuſtible matters, likewiſe elucidates, 
and greatly tends to confirm, this theory. 
When a calx is to be reduced to the metallic 
ſtate, it is often neceſſary to heat it in cloſe 
veſſels, with ſome combuſtible matter, as 
greaſe, oil, charcoal, &c. In all theſe caſes 
the metallic calx 1s decompoſed, by depriv- 
ing it of the baſe of the air, which produced 
the calciform ſtate. 
be explained, by obſerving, 1. That metals 
are not the moſt combuſtible ſubſtances in 
nature, or, which is the ſame thing, their 
affinity with the baſe of vital air is not the 
' greateſt poſſible. 2. That combuſtible ani- 
mal, or vegetable ſubſtances, have a ſtronger 
affinity with this oxyginous baſe than me- 
tallic ſubſtances have. 3. That, conſequent- 
ly, when a metallic calx is reduced by the 
addition of charcoal, the latter being more 
combuſtible than the metal, or having a 
ſtronger affinity with the oxyginous prin- 
ciple, ſeizes it, and decompoſes the metallic 
calx, which conſequently paſſes to the me- 
tallic ſtate. Theſe operations, therefore, do 
not ſucceed well but in cloſed veſſels, be- 
cauſe the combuſtible matter, being exclud- 
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ed from the contact of air, can only burn 
by the aſſiſtance of that of the calx. Was 
alſo, . the portion of this inflammable ſub- 
ſtance, which ſeizes the oxyginous principle 
of the metallic calx, is found to be con- 
vetted into cretaceous acid, and aſhes, after 
the reduction. While we are explaining 
the hiſtory of metallic calcination, accord- 
ing to the modern theory, we muſt not for- 
bear to mention the doctrine of Stahl, which 
was almoſt univerſally adopted, till the 
time of the lateſt diſcoveries reſpecting air 

and combuſtion. Stahl conſidered metallic 
ſubſtances, as compounds of peculiar earths 
and phlogiſton. Calcination, according to 
him, conſiſts in the diſengagement of phlo- 
giſton ; and the reduction reſtores to the me- 
tallic calces, the principle they loſt during 
their calcination. This theory, we may ob- 
ſerve, is abſolutely contrary to that of the 
moderns; as it holds metals to be compound 


ſubſtances, while the pneumatic theory con- 


fiders them as ſimple. According to Stahl, 
they loſe a principle in their calcination ; 
and the modern doctrine proves, that during 
this operation they combine with a new ſub- 
ſtance. Laſtly, this great chemiſt imagin- 
ed, that during reduction, the metallic calces 
reſumed the phlogiſton they had loſt, by the 
action of fire; and the moderns, on the con- 
trary, believe, that reduction is nothing 
more than the ſeparation of the oxyginous 

prin- 
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principle, which combined with them dur- 
ing calcination. 3 TS 
After this {light compariſon of the two 
theories, let us endeavour to aſcertain which 
is ſupported by the greateſt number of facts. 
Stahl is intirely taken up in attempting to 
prove the exiſtence of phlogiſton in metals, 
but ſeems to have forgotten the influence of 
air in calcination: nevertheleſs, Beecher, 
John Rey, Boyle, and ſeveral other chemiſts, 
ſuſpected, before him, that the principal 
circumſtance depended upon that element. 
The theory of Stahl, however ſatisfactory it 
may have appeared before the time of the 
modern diſcoveries concerning air, could not. 
therefore agree with all the fats which de- 
monſtrate the neceſſity and action of that 
fluid in calcination, And we accordingh 
obſerve many phenomena not explicable, by 
that theory, and even contradictory to it. 
Such, for example, is the increaſed weight 
of metallic bodies, beyond that of the me- 
tals before their calcination. We can never 
form any conception, how a body can be- 
come heavier by loſing one of its conſtituent — ' 
arts; and as weight 1s one of the properties 
þ which the preſence of matter 1s proved, 
ihe ingenious explanation, given by .M. De 
Morveau, in his diſſertation on phlogiſton, 
relative to this phenomenon, cannot be ad- 
mitted as ra ſatisfactory ; more eſpeci- 
ally ſince the exiſtence of air in metallic 
calces 
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calces has been proved. From theſe facts 
it therefore appears, that the pneumatic 
theory has great advantages over that of 
Stahl. Yet Macquer, guided by that phi- 
loſophical caution, which cannot be too 
ſtrongly recommended to every cultivator of 
ſcience, has thought proper to connect the 
modern diſcoveries with the! doctrine of 
phlogiſton, and was even of opinion that 
they tended to confirm that doctrine. Ac- 


cording to this celebrated chemiſt, metals 


cannot loſe their phlogiſton, and become 


calcined, but in proportion as the pure air 


of the atmoſphere precipitates, and becomes 
united to them, diſe ing, at the ſame 
time, the light they peg 5 ; and, on the 
contrary, they are not reducible, until light, 
aſſiſted by heat, ſeparates the pure air, and 
takes its place; ſo that theſe two bodies are 
mutually precipitated by each other. 

As it is clearly demonſtrated, at preſent, 
that metallic calces are compounds of me- 
tals and the oxyginous principle, it becomes 
an important ſubject of inquiry, to aſcertain 
the various elective attractions, which exiſt 
between this principle and metallic ſub- 
ſtances. Mr. Lavoiſier has already made 
ſome progreſs in this intereſting reſearch; 
but experiments have not yet been ſuffi- 
ciently multiplied, and the accuracy of their 
reſult is not well enough aſcertained, to al- 
EN | low 
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low of our entering into the ſubject at full 
length. | 
' Metallic ſubſtances are changed by expo- 
ſure to the air, their ſurface being tarniſh- 
ed, and ſome of them becoming covered 
with ruſt. We ſhall have frequent occaſion 
to re-confider this ſubject, and to ſhew, that 
.the yapour of water calcines many metals, 


and that the cretaceous acid of the atmo- 


ſphere unites with them after calcination. 
Water diſſolves ſome metals, and has no 
action on others. In the vaporous form, it 
ſingularly favours the production of ruſt, in 
ſuch metals as are ſuſceptible of that modi- 


fication. The recent diſcoveries of Mr. La- 
voiſter have ſhewn, that it calcines with great 


facility ſuch metals as are moſt combuſtible, 
as for example, zink and iron; and that it 
is itſelf decompoſed into the oxyginous prin- 
ciple, which unites to the metals and in- 
flammable gas which is diſengaged. 
Earthy matters do not appear to act on 
metallic ſubſtances; but they unite, by fu- 
ſion, with their calces. 

The action of the ſalino- terreſtrial ſub- 
ſtances on the metals, is not known. 

Alkalis diſſolve certain metals, though 
they act but feebly on moſt of them. The 
water which is always united to alkalis, 
appears to contribute greatly to the calci- 
nation they produce in many metals. 

Acids act ſtrongly on metals, and diſſolve 
them 
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them with various degrees of facility. The 
vitriolic acid produces either inflammable 
pas, or ſulphureous gas, accordingly as it is 
united to water, or concentrated. In the 
firſt caſe, the water is decompoſed, and af- 
fording its oxyginous principle to the me- 
tal, produces inflammable gas: in the ſe- 
cond, the acid itſelf is decompoſed ; and its 
oxyginous 3 becoming partly fixed 
in the metallic ſubſtances, leaves the ſulphur 
ſtill united with a portion of that principle, 
and conſequently in the ſtate of ſulphureous 
gas. The vitriolic acid, ſaturated with me- 
tallic calces, in either circumſtance forms 
vitriols, which, when cryſtallized, muſt be 
conſidered as compounds of four bodies; 
namely, metal, the oxyginous principle, vi- 
triolic acid, and water. Theſe metallic vi- 
triols are variouſly coloured, cryſtallizable, 
ſoluble in water, decompoſable by heat, &c. 

The nitrous acid appears to a& on metals 
with more rapidity than the vitriolic, though 
it in a adheres to them much more 
lightly. A large quantity of nitrous gas is 
produced ; the metal is more or leſs cal- 
cined, and either falls down, or remains 
united to the acid. Stahl attributed this ef- 
fect to the diſengagement of the phlogiſton 
of metals. All chemiſts, at preſent, think 
it is produced by the decompoſition of the 
nitrous acid, and the ſeparation of the vital 
air and nitrous gas, which they conſider as 
| Quere? F. 


the 
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the two principles of this acid, Nitroug 
metallic ſolutions are more or leſs decom+ 
ofable by heat, by air, and by water. Al- 
kalis ſeparate the metallic calces. The ni- 
trous, as well as the vitriolic acid, has various 
degrees of attraction for the different metals. 
Mr. Prouſt has diſcovered, that ſeveral me- 
tallic ſubſtances take fire by the contact of 
this acid. 
The marine acid, in general, acts with 
very little energy on metals. The Water 
with which it is united, calcines them, and 
diſengages inflammable air. The muriatic 
ſolutions of metals, are in general more per- 
manent, and more difficultly decompoſed by 
heat, than thoſe which are made in the vi- 
triolic or nitrous acids. Some afford cryſ- 
tals by heat; but in general they do not 
cryſtallize without difficulty. The marine 
acid has a ſtronger affinity, than the vitrio- 
lic or nitrous, with ſeveral metallic ſub- 
ſtances, and decompoſes their ſolutions. 
The dephlogiſticated, or aerated marine 
acid, calcines moſt metals with the greateſt 
facility, by means of the exceſs of the oxy- 
- ginous principle it contains, and which is 
not ſtrongly united with it. It diſſolves 


them without efferveſcence, in the ſame 


manner as water diſſolves ſalt. 

The cretaceous acid acts weakly on me- 
tals, though it is capable of combining with 
moſt of them, as Bergman has ſhewn. Com- 
| binations 


PE | 


11. 
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binations of metals with this acid are often 
found in nature; they are ſometimes cryſ- 
tallized, and are known by the name of 
ſpathoſe ores, of which iron and lead are in- 
ſtances. © N mY 
The acids of fluor, and of borax, likewiſe 
unite with metals; but the compounds they 
form are little known. | 
Among the various combinations of me- 
tals with acids, ſome are capable of cryſtal- 
lizing, while others aſſume no regular form. 
Some are decompoſed by fire, and others, on 
the contrary; are not at all changed by that 
agent. The greater number are changed by 
- expoſure to air. All are more or leſs ſoluble 
in water, and may be, for the moſt part, 
decompoſed by that fluid, as Macquer ob- 
ſerved. All are e e by clay, pon- 
derous earth, magneſia, lime, and alkalis, 
which have a ſtronger affinity with acids. 
When certain metals, which have a ſtronger 
affinity with acids than others, are uſed to 
ſeparate the latter from their acid ſolutions, 
the precipitated metals appear with the me- 
tallic form and brilliancy, becauſe the oxy- 
ginous principle, which was united to them 
in their ſtate of ſolution, is ſeparated, and 
becomes combined with the precipitant, 
which becomes diſſolved in the acid in its 
turn. For this reaſon, Mr. Lavoiſier con- 
ſiders the precipitations of metals by each 
| | other, 
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other, as effects of their ſeveral affinities 


with the oxyginous principle. ©; 
Neutral falts are very little changed by 


the action of metals in the humid way; but 


if a mixture of theſe ſalts with metals be 
ſtrongly heated, many of them are decom- 


oſed. Several vitriolic ſalts form ſulphur | 


in theſe circumſtances. Mr. Monnet is the 
only chemiſt who has mentioned this de- 
compoſition with the regulus of antimony. 
In a ſeries of experiments relative to this in- 
quiry, I have diſcovered ſeveral other me- 
tals, ſuch as iron, zink, &c. which decom- 
poſe vitriolated tartar, &c. 


Nitre detonates with moſt metallic ſub⸗ 


ſtances; and calcines them more or leſs. 
This phenomenon depends on the greater 
affinity of the oxyginous principle with many 
of theſe ſubſtances, than it has with the at- 
moſpheric mephitis. Metals calcined by 
this falt, are called metals fixed by nitre. 
The alkaline baſe of this ſalt often open 
part of the metallic calces. 

Sal ammoniac is decompoſed by many 
metals, and by the calces of moſt metallic 
ſubſtances. Bucquet, who made many ex- 


periments relative to this ſubject, has ob- 


ſerved, that all metals, on which the marine 
acid is capable of acting immediately, are 
capable of completely decompoſing ſal- 
ammoniac ; that inflammable gas is difen- 


gaged during theſe decompoſitions ; and that 


they 
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_ they do not take place in the fame manner, 
with ſuch metals as are not ſoluble in the 


ordinary marine acid. The yolatile alkali, 
obtained by theſe decompoſitions, is always 
very cauſtic and pure. 

Almpſt all mineral combaRible bodies 


unite gradually with metals. Inflanmable 


gas gives them a deeper colour, and reduces 
ſome of their calces, becauſe it has a ſtronger 
affinity with the oxyginous principle, as 1g 
oyed by ſeveral very ingenious experiments 
of Dr. Prieſtley, Theſe reductions of metal- 
lic calces are accompanied with the pro- 
duction of a certain quantity of water, form- 
ed by the combination of this gas with the 
Wiebe principle of the calces. 
Sul Iph ur unites with moſt metals; its 
combinations form a kind of artificial ores ; 
when they are moiſtened, or expoſed to a 
oiſt air, they become gradually vitriolized. 
The he hepars of ſulphur diſſolve all the me- 
tals. Hepatic gas colours them, and de- 
compoſes their calces, which it cauſes to 
reſume the metallic ſtate, by abſorbing the 


oxyginous principle they were united to. 


Metals combine with each other with 


various degrees of facility, and produce al- 


loys, whoſe reſpective properties render them 


very uſeful in the arts. / 


$ VI. Methodical arrangement of metallic 
ſubſtances. 


The number of metallic ſubſtances being 
con- 
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conſiderable, renders it neceſſary to eſtabliſh 
an arr ment, or order of claſſing them, 
by which ſuch as have ſimilar properties 
may be placed together, and ſuch as differ 
may, be ſeparated. Ductility is a leading 
character. Metallic ſubſtances, which are 
not at all ductile, or at leaſt which poſleſs 
but a very inconſiderable degree of JuStility, 
are called ſemi-metals. Thoſe, on the con- 
trary, which are very ductile, are called 
metals. The ſemi-metals are either very 
brittle under the hammer, or capable of a 
| ſmall degree of extenſion, which affords an- 
other ſub-divifion of theſe ſubſtances. The 
metals may likewiſe be ſub-divided, with 
reſpect to the action of fire upon them. In 
fact, ſome, when treated with the contact 
of air, become quickly calcined ; others, on 
the contrary, treated in the ſame manner, 
experience no change. The firſt arè the 
perfect, and the latter the imperfect, metals. 
In order to avoid multiplying diviſions, we 
ſhall here exhibit a Table, containing the 
metallic ſubſtances arranged according to 
the foregoing diſtinctions. | 
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Metallic Subſtances are either 


— 
* 
* " > 1 
— a n 3 m — 


3 ä 

Scͤcarcely ductile, Or very ductile. 

Sera Sxccr. II. 
Semi- metals. Muetals. 
Drvisiox I. DiVIS LON I. 
Brittle under the hammer, | Eaſily calcined by heat, with 
Arſenic, * acceſs of air. 
a Cobalt, nr 2111 Imperfect Metals. 
Biſmuth, | Lead, 
Regulus of antimony, . | _ Tin, 
Nickel, 3 
Manganeſe. | Copper. 

- Diviszon II. Diviston- II. 
Poſſefling a ſmall degree. of | Not calcinable by mere heat 
ductility under the ham- with acceſs of air. 
mer, Perfect Metals. 

ink, . 195 Silver, 
Mercury. | Gold, 
Fa | Platina. 
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o H A F. vn. 
Concerning Arſenic, * 


ARSENTO may be properly 3 Ne, 


firſt in the arrangement of ſemi-metals, 
becauſe it greatly reſembles falts. Kunckel 
conſidered it as a coagulated aqua-fortis ; 
Beccher and Stahl reckoned it a ſaline mat- 
ter: Scheele has proved, that it is capable 
of forming a peculiar acid ; and on the other 
hand, Brandt and Macquer have proved, 
that it is a true ſemi- metal. Arſenic, when 
poſſeſſed of all its properties, has the cha- 
racters of metallic ſubſtances ; it is FN 
opake, ponderous, and brilliant. 
Arſenic is often found native, in black 
heavy maſſes, ſcarcely brilliant. It has 
ſometimes the metallic luſtre, and reflects 
the colours of the rainbow ; in its fracture, 
it appears to be more brilliant than at its ſur- 
face, and ſeems compoſed of a great number 
of ſmall ſcales; when theſe ſcales appear ex- 
ternally, the ſpecimens are called teſtaceous 


* We give the name of 4 to the ſemi- metallic 
ſubſtance uſually called regulus of arſenic: the latter de- 
nomination o _— to be abandoned as improper. - The 


ſubſtance called white arſenic, is a calx of the, ſemi- 
metal. ; 


Ea 14: Arfenid, 
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arſenic, or improperly, teſtaceous cobalt ; 
becauſe formerly, when the metallic cha- 
racer of arſenic was unknown, the teſta- 
ceous arſenic was conſidered as an ore of co- 
balt, to which appellation the arſenical na- 
ture of moſt cobalt ores contributed. 
Native arſenic is very eafily known, 
when it has the metallic brilliancy and 
ſcaly texture ; byt when it is black, and of 
a cloſe-grained texture, it is only diſtin- 
guiſhed by its great weight, and total 
diffipation on hot coals, in white fumes 
of a garlick ſmell. This laſt is abundantly 
found mixed with grey ſilver ore at St. 
Marie-aux-Mines, and is likewiſe found 
among the ores of Saxony, and at Andrarum, 
in the province of Schonen in Sweden. 
Arfenic is fometimes naturally found in 
the form of a white calx, of'a vitreous ap- 
pearance, though more commonly in the 
form of flowers, or mixed with certain 
earths. This calx is alſo found at St. 
 Marie-aux-Mines, and is known by the 
white fumes, and ſmell of garlick, which 
it exhales when thrown into the fire. 
Arſenic is often combined with ſulphur, 
and then forms orpiment and realgar. Na- 
tive orpiment is found in yellow, brilliant, 
and as it were, talcky maſſes, often mixed 
with. realgar, and ſometimes of a greeniſh 
colour. Realgar is of a red colour, more 


or leſs lively and tranſparent, and often 
| _ cryſtallized 
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cryſtallized i in brilliant needles. It is found 
in great quantities at Quito, and near Mount 
Veſuvius. Theſe: two ſubſtances appear to 
differ only in the degree of fire, io 
they. have been combined. | 

Miſpikel, or arſenical pyrites, is the laſt 
ore of arſenic, and contains that ſemi-metal 
combined with iron. Miſpikel is ſometimes 
cryſtallized in cubes, and is frequently with- 
out any regular form. Wallerius a it 
white cubic ore of arſenic. 


Arſenic is likewiſe found in che ores of 


cobalt, antimony, tin, iron, copper. and 
ſilver. 

Pure arſenic, likewiſe called regulus & 
arſenic, is of a blackiſh grey, reflecting the 
colours of the rainbow. It is very ponde- 
rous and friable. Expoſed to heat in cloſe 


veſſels, it ſublimes without decompoſition, 


being one of the moſt volatile among me- 
tallic ſubſtances. , When ſlowly ſublimed, 
it cryſtallizes into. triangular pyramids. 
Arſenic, heated with contact of air, be- 
comes very quickly calcined, and its calces 
are diſſipated in the form of white fumes, 
with a very ſtrong ſmell of garlie. "On 
red ore of arſenic burns with a very 

ceptible flame, of a blueiſh colour. In this 
combuſtion, it combines with the baſe of 
vital air, and forms the compound, known 
by the name of White arſenic; or calx of 
arſenic; and by us proceſs it is, that the 
DOS arſenical 
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arſenical/bres of cobalt afford a large quan- 
tity of white fumes when in the furnace, 
which are condenſed in the chimney, in the 
form of àa white, ſtratified, ponderous, ſemi- 
vitrified calx, known in commerce Dy the 
ws of arſenic. | 
Calx of arſenic differs effentially from all 
oth metallic calces. Its taſte is very ſtrong, 
and even cauſtic; and it is one of the moſt 
violent of poiſons. Expoſed to heat in cloſe 
veſſels, it riſes in the form of a white cryf- 
tallized powder, called flowers of arſenic : 
if the. heat be very ſtrong, a very tranſparent 
laſs is produced, capable of cryſtallizing, 
in the form of a triangular ſolid, with trun- 
cated angles. This 'glaſs quickly tarniſhes 
in the air. None of the metallic calces, ex- 
coepting that of arſenic, is volatile Without 
addition. It is alſo very fufible, and vitri- 
fiable. Beecher attributed the weight and 
volatility of arſenic to a peculiar principle, 
which he called mercurial, or arſenical 
earth, the exiſtence of which Stahl was 
unable to prove. bd 
Arſenic, in the regulitis Nate, W not 
at ſenſibly on combuſtible bodies; but the 
ealx and glaſs of arſenic evidently alter 
them, and at the ſame time reſume the 
metallic ſtate. Stahl thought, that the 
hlogiſton loſt by the arſenic in calcination, 
is reſtored by the combuſtible body. The 
pee on the . think, that the 


calx 


ARSENIC, 8 439 


calx of arſenic is a compound of arſenic 
and the baſe of vital air; and that the com- 
buſtible body, by depriving it of this bene 
ciple, cauſes the arſenic to reſume the me- 
tallic ſtate. To reduce the calx of this 
ſemi- metal, it is pulverized, and made into 
a paſte with ſoft ſoap, Which is put into 
a matraſs on a ſand bath. A gentle heat is 
firſt given, to dry the oil; and when humid 
vapours are no longer exhaled, the fire is 
raiſed to ſublime the arſenic. The matraſs 
being broken, is found to contain, in its 
upper part, a maſs, poſſeſſing the metallic 
brilliancy; it is calx of arſenie. Moſt of the 
coal of the oil remains at the bottom of the 
matraſs. f 

Arſenic, expoſed to the air, e Kn p 
fibly black. The vitrified calx of arſenic 
loſes its dan ee and —— A milky 
colour. 

Arſenic does not appear to be e by 
water, but its calces are ſoluble in this 
menſtruum, in a quantity ſomewhat greater 
when heated than when cold; the ſolubility 
of this ſubſtance likewiſe varies, accordingly 
as it has been more or leſs perfectly caleined. 
The calx of arſenic, by ſlowly evaporating 
its ſolution, affords yellowiſh cryſtals, 'in 
triangular pyramids. No metallic ne 
ſtance we are acquainted with, ſo 
largely ſoluble in water: in this be, 
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and alſo in its ſtrong taſte, it reſembles fa- 
line ſubſtances. s I 517 | 
Calx of arſenic unites with earths by fu- 
ſion, becoming fixed with them, and acce- 
lerating their vitrification; but all the glaſſes, 
into whieh arſenic enters, have the bad qua- 
lity of becoming tarniſhed, by the action of 
the air, in a ſhort time. The action of the 
falino-terreſtrial matters on arſenic, or its 
ealx, is not known, Cauſtic fixed alkalis, 
which have no ſenſible action on arſenic, 
diſſolve its calx very well, Macquer, in his 
valuable Memoirs on this ſubject, publiſhed 
among thoſe of the Academy for the year 
1746, has obſeryed, that when the calx of 
arſenic, in powder, is boiled in a ſolution 
of fixed nitre, or of a vegetable alkali nearly 
cauſtic, it is diſſolved completely, and forms 
a brown. gelatinous fluid, whoſe conſiſtence 
dually increaſes, This compound, to 
which he gives the name of liver of arſenic, 
does not cryſtallize, but becomes hard and 
brittle; it is deliqueſcent and ſoluble in 
water, which precipitates fome brown flocks. 
When urged by a ſtrong fire, the arſenic is 
diſſipated. It is decompoſed by acids. The 
mineral alkali exhibits the fame phenomena; 
but its ſolution afforded Macquer irregular 
cryſtals, whoſe general form he found it im- 
poſſible to deſcribe, . 3 
The vitriolic acid, even when concen- 
trated, does not attack arſenic in the cold; 


but 


4 


but if it be boiled with this ſemi- metal, in 


a retort, much ſulphurepus gas comes Qver,. 
which is ſucceeded by a {mall portion of 
ſulphur, and the arſenig is found galeined,.. 
bat not diſſplyed, Concentrated and beil- 
ing oil of, vittidl likewiſe diſfolves the calx 
of arſenic, hut it ſeparates ig cooling, in the 
form of a pregipitate;; In this combination, 
it acquire a conſiderable fixity; but Bug- 
quet affirms, that it reſumes all its qualities, 
when the acid is waſhed off by Water 
Ihe pitroys acid, applied to arſenic, ſtrong- 
ly attacks and caleines it; it likewiſe diſ- 
ſolves a conſiderable quantity of the calx, 
by the affiſtance of a mild heat. Saturated 
with either of theſe ſubſtances, ut preſerves: 
its own peculiar ſmell ; when ſtrongly eva- 
porated, it forms a ſalt, which, according 
to Bucquet, has not a regular form, but 
is by Baume affirmed to be partly cubi- 
cal, and partly ſhaped to a point, like dia- 
monds. Wallerius affirms, that its cryſtals 
reſemble lunar nitre. Nitre of arſenic ſtrong- 
ly attracts the humidity of the air; does not 
detonate on hot coals; is decompoſed nei- 
ther by water nor by acids; and affords no 
recipitate on the addition of alkalis. The 
ſitter nevertheleſs decompoſe it, according. 
to Bucquet; ſince nitre and neutral arſenical 
ſalt are obtained by evaporating the nitrous 
arſenical ſolution, with the previous addition 
of alkaline lixivium. We ſhall preſently; 


ſee, 


Pet) 


this. 


ſee, that all chemiſts were for a time em- 
barraſſed with the ſingular nature of the 
ſolutions of arſenic, and its calx, in acids, 
and attempted i in vain to diſcover what hap- 
pens in the combination of this calx with 
the nitrous acid, as they did not ſuſpect 
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that the arfenical acid is produced. 


The marine acid, aſſiſted by heat, diſſolves 
arſenic and its calces, according to Bucquet. 
Theſe combinations may be preoipitated' by 
fixed or volatile alkalis. Mr. Baume af-- 
firms, that the regulus diſſolves in boiling 
marine acid, and that a yellow powder, re- 
ſembling ſulphur, is precipitated. Meflrs. 
Bayen and Charlard, in their inquiries 
reſpecting tin, have aſcertained, - that the 
marine acid does not act on arſenic in the 
cold and ſcarcely at all when heated. 

The action of other acids on wor OY and 


its calx, are not known. This ſemi- metal, 


mixed With nitre, and thrown into a red 
hot crucible, produces a ſtrong detonation. 
The nitrous acid calcines and burns the 
ſemi-metal; and after the operation, the 
crucible is found to contain the fixed alka- 


line baſe of the nitre, and the arſenic, in the 


form of a calx and partly combined with 
the alkali. | * 

If equal parts of calx of arſenic and nitre 
be mixed together, and expoſed to diſtilla- 
tion in a retort, very red vapours of ſpirit of 
nitre come over. This acid cannot be con- 


denſed, 


— 


denſed, but by a ſmall quantity of water put 


into the receiver, which gives it a blue co- 
lour. Beccher, Stahl, and Kunckel, have 
deſcribed this operation. Macquer, WhO 
carefully repeated it, having examined the 
reſidue to which theſe chemiſts did not at- 
tend, diſcovered, that it is formed by the 


combination of the calx of arſenic with the 


alkali. He called it neutral arſenical falt. 
Mr. de Morveau calls it arſeniate of pot-aſh, 
This falt diſſolved in water, and evaporated 
in the open air, affords very regular cryſtals 
in tetrahedral priſms, terminated by py- 
ramids of four equal ſides; the form of 
theſe cryſtals, however, ſometimes varies. 

Neutral arſenical falt expoſed to heat, 


melts readily, and remains in fuſion, with- 


out becoming alkalized, or any part of the 


calx of arſenic being driven off. It is not ſen- 


fibly altered by the action of air. It is much 


more ſoluble in water than pure calx of arſfe-. 


than in cold water | 

It is not decompoſable by any pure acid, 
but its component parts may be ſeparated 
by the way of double affinity. If a ſolution 
of martial vitriol be added in a ſmall quan- 


nic, and diflolves more plentifully in hot 


tity to a ſolution of this ſalt, a double de- 


compoſition takes place. The vitriolic acid 


— the iron to unite with the alkali; and 
the calx of arſenic unites with that of iron. 
1311 R007, e SB _ Combuſtible 
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Combuſtible matters readily decompoſe the 


neutral arſenical ſalt. e. ef 
Calx of arſenic likewiſe decompoſes rhom- 
boidal nitre by diſtillation, and forms with 
its baſe a neutral arſenical ſalt of ſoda; 
which, according to Macquer, does not 
greatly differ from the ſalt laſt ſpoken of, 
and cryſtallizes abſolutely in the fame man- 
ner. This calx produces the fame effect 
with ammoniacal nitre, - conſtituting an ar- 
ſenico-ammoniacal falt, with its baſe, It 
was formerly thought that this operation re- 
quired to be conducted with great precau- 
tion, on account of the property of ammo- 
niacal nitre, which detonates without addi- 
tion in cloſe veſſels : but Mr. Pelletier has 
proved, that it may be made without danger 
even in the quantity of ſeveral pounds. The 
diſcavery of the arſenical neutral falt of 
Macquer, was a prelude to the diſcovery of 
the arſenical acid; that illuſtrious chemiit 
having ſeen and obſerved that the calx of 
arſenic acts as an acid in this (alt. at, 

Calx of arſenic is not decompoſed by ma- 
rine ſalt, and does not ſeparate the volatile 
alkali from ſal ammoniac, but with great 
difficulty ; in which property it agrees with 
the regulus. 1 


The action of combuſtible mineral mat- 
ters on arſenic has not been examined. The 
calx ſeems reducible by inflammable gas and 
plumbago, which have a ſtronger _— 
| than 
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than arſenic with the oxyginons principle 
or baſe of air. 

Calx of arfenic cothBitits very well with 
ſulphur. When theſe two ſubſtances are 
melted together, a yellow or red volatile 
body is produced, which has à weaker 
taſte than pure arſenic, and is not ſo- 
luble in water. This compound is called 
factitious orpiment, when it is yellow, and 
is capable of cryſtallizing in triangles like 
the glaſs of arſenic; when red it is called 
realgal, realgar, rizigal, or red arſenic. 
Some chemiſts have thought that the realgal 
does not differ from orpiment, but in the 
larger proportion of ſulphur it is fu 1 
to contain: but Bacquet has proved, that 
the compound of ſulphur and calx of ar- 
ſenic is red, when it has been melted ; no- 
thing more being neceſſary than to expoſe 
orpiment to a ſtrong heat, in order to con- 
vert it into realgar. I find that realgar is 
much leſs volati 5 than or piment, fince it 
remains at the bottom of 1 matraſs, in 
which the mixture of calx of arſenic and 
ſulphur has been ſublimed, where it has the 
form of porous red laminæ, which have been 
manifeſtly fuſed. The artificial orpiment and 
realgar, do not differ from the natural: they 
are decompoſed by lime and alkalis, which 
Have a Acotiger affinity with ſulphur than the 
calx of arfenic has. This cal: x, neverthe. 
. | e Sin — ef 
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leſs has, like acids, the property of decom- 
poſing liver of ſulphur: 
All the properties of the calx of arſenic 
prove, that this ſemi- metallic and combuſ- 
tible ſubſtance united to the baſe of vital 
air, aſſumes the characters of a ſalt. The 
theory we have explained in treating of ſalts 
in general, appears, therefore, to be con- 
firmed by theſe experiments. Macquer, as 
I have already obſerved, took notice in the 
courſe of his valuable diſcoveries reſpecting 
the neutral arſenical falt, that the metallic 
calx performs the part of an acid in this ſalt. 
But it was difficult to conceive, why the 
calx of arſenic immediately diſſolved in al- 
kali, ſhould differ ſo greatly from the ſame 
combination made by the decompoſition of 
nitre, by this calx. Mr. Scheele, reaſoning 
from the diſcovery of the marine acid, which 
he calls dephlogiſticated, imagined, that the 
ſame thing happens when nitre is diſtilled 
with calx of arſenic. He thinks that the 
nitrous acid ſeizes the phlogiſton ſtill remain- 
ing in the calx, and that the calx when de- 
prived of this laſt portion, becomes con- 
verted into a peculiar acid, which he calls 
the arſenical acid. The Academicians of 
Dijon have adopted this opinion. The great 
chemiſt of Upſal confirmed his aſſertion, by 
preparing the arſenical acid by proceſſes 
fimilar to thoſe uſed in obtaining the de- 
phlogiſticated marine acid. One of theſe 
| conſiſts 
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conſiſts in diſtilling. a mixture of dephlo- 
| iſticated marine acid and calx of arſenic, 
The marine acid, according to him, ſeizes 
the phlogiſton of the calx, which then paſſes 
to the acid ſtate. The arſenical acid 1s. 
likewiſe prepared by diſtilling fix. parts of 
nitrous acid from one of the calx. Much 
nitrous gas 1s produced, and the calx of ar- 
ſenic afſumes the characters of an acid; it 
muſt be expoſed for a conſiderable time to 
heat, in order to diſengage all the ſupera- 
bundant nitrous acid. The facts here re- 
lated, are greatly in favour of the modern 
doctrine. On the o hand, it is difficult, 
according to Stahl, to ſhew that calx of ar- 
ſenic contains phlogiſton; and on the other, 
more eaſily conceived, according 
to the new theory, than the tranſition of 
this calx to. the acid ſtate, by the action of 
ſpirit of nitre, or the dephlogiſticated ma- 
rine acid of Scheele. The calx of arſenic 
appears to have a ſtrong affinity with the 
oxyginous principle, with which it is not 
ſaturated; when it is diſtilled with the ni- 
trous, or with the dephlogiſticated or ae- 
rated marine acid, it ſeizes the oxyginous 
principle contained in either. The more of 
this principle it contains, the nearer it ap- 
proaches to the nature of faline ſubſtances ; ; 
and when it is intirely ſaturated, it aſſumes 
all the characters of acids, which, as we 
have proved, are combuſtible ſabſtances 
* I combined 
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combined with the biſe of vital ait, to which 
they owe their faline properties. This theory 
very happily explains why the calx of arſe- 
nie not ſaturated with air, but in the ſtate 
of fimple calcination by fire, does not form 
the neutral arſenical falt of Macquer ; and 
why it cannot conſtitute that falt till it has 
been previouſly treated with acids; from 
which, by the afliſtance of heat, it takes 
the oxyginous principle. 3 
The arſenical acid differs greatly from the 
common calx of arſenic. Its taſte is ſtronger; 
it is fixed in the fire; ſo that the difference 
with reſpe& to volatility, affords a method 
of accurately ſeparating from this acid the 
75 of arſenical calx it may contain. 
Its fixity, when treated with the vitriolic acid, 
is doubtleſs a conſequence of its approach 
to the acid ſtate. It is capable of being 
converted into a tranſparent glaſs by fuſion ; 
in which melted ſtate, it acts as a flux on 
earthy ſubſtances, 'and appears to be capa- 
ble even of corroding glaſs. It flightly 
reddens blue vegetable colours. I have ob- 
ſerved, that by expoſure to air, it loſes its 
tranſparency, and ſcales off in fragments, 
which are often pentagonal, and gradually 
attract humidity. It is ſoluble in two, parts 
of water, and readily combines with lime, 
but more difficultly with ponderous earth 
and magneſia. When united with alkalis, 
it forms neutral falts, decompoſable by 
Po lime, 
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lime, according to Bergman. . Barytes and 
magneſia appear likewiſe to have a ſtronger 
affinity with this acid than alkalis, accord- 
ing to the ſame chemiſt. Many experi- 
ments remain yet to be made for the diſ- 
covering of all the properties of the arſenical 
acid. Mr. Pelletier has prepared this acid, 
by decompoſing ammoniacal nitre by calx 
of arſenic ; the ammoniacal arſeniate which 
is produced, gives out its. volatile alkali by 
heat; and by the continued action of fire 
the arſenical acid will remain pure and 
diſengaged at the bottom of the retort, _. 
Bergman obſerves, that the ſpecific gra- 
vity of arſenic varies greatly from its me- 
tallic to its acid ſtate. The following are 
given by him: Regulus of arſenic, 8, 308; 
glaſs of arſenic, 5,000; white calx of arſe- 
nic, 3,706; arſenical acid, 3,391, _ a 
Alrſenic is uſed in ſeveral arts, more eſpe- 
cially in dying. The neutral arſenical ſalt 
is likewiſe uſed; and M. Baume has long 
prepared it for manufactories. The facility 
with which the calx of arſenic. diſſolves in 
water, and in all aqueous fluids, . renders it 
the more dangerous, as it is highly poiſon- 
ous, and may be very eafily. conveyed: in 
ſuch fluids. . The following, ſymptoms. de- 
note- that a perſon has been poiſoned with 
arſenjc ; The mouth is dry, the teeth ſet 
on edge, and the throat contracted ;-. the 
patient ſpits involuntarily, has a ſtrong ſenſe 
Vor. II. 10 ei 2 f 51 1 | | 
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ol pain at the ſtomach, great thirſt, fickneſs, 
vomiting of mucous and bloody matter, ex- 
cruciating cholics, cold fweats, convulſions, 
and ſoon after, death. An examination of 
the ſuſpected food, will ſoon ſhew whether 
it contains the poiſon of arſenic. If a por- 
tion be previouſly dried, and thrown on hot 

_ coals, a white fume ariſes of a garlic-like 
ſmell. » | g 
It was formerly uſual to give mucilagi- 
nous drinks, or milk, or mild oils, in large 
doſes, to perſons poiſoned by arſenic, wit 
the intention of relieving the viſcera, and 
carrying off the greater part of the arſenic. 
Navier, a phyfician of Chalons, who has 
made inquiries concerning the beſt remedies 
againſt the poiſon of arſenic, has difcovered 
a ſubſtance which combines with it in the 
humid way: and deſtroys the greateſt part 
of its cauſticity. This ſubſtance is the cal- 
careous or alkaline liver of ſulphur, and is 
ſtill better adapted to the intention, when 
it holds a ſmall quantity of iron in ſolution. 
When this martial hepar is poured into a 
ſolution of arſenic, it is decompoſed with- 
out emitting any ſmell; becauſe the arſenic 
combines with the ſulphur, and forms orpi- 
ment; and at the ſame time unites with the 
iron. Navier preſcribes a drachm of the 
liver of ſulphur in a pint of water, which 
he directs to be taken a glaſs at a time; or 
five or fix grains of dry ver of ſulphur may 
de given in pills, a glaſs of warm water 
BED: | being 
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being taken after each pill. When the firſt 
ED are diſſipated, he adviſes the uſe 
of ſulphureous mineral waters ; experience 
having ſhewn him, that they are very effica- 
cious in removing the tremors and paraly- 
tic affections, which uſually remain after 


arſenic has been taken, and often bring on 


conſumptions, that terminate in death. 
Navier likewiſe approves the uſe of milk, 
becauſe it diſſolves arſenic as well as water 


does; but he condemns the uſe of oils for 


the contrary reaſon, 


"CHAP, VIII. 


Concerning CoBALT. 


(COBALT or cobolt, is a ſemi- metal 


of a reddiſh white colour, and cloſe 
grain, fo brittle as to be eaſily reduced into 
powder by the peſtle. Weighed in water, 
it loſes about the eighth of its weight; its 
ſpecific gravity is about 7.70, according to 
Bergman. It cryſtallizes in aggregates of 
needles placed one on the other. 


Cobalt has never been found pure and nk 


tive, but it is almoſt always calcined and 
united with arſenic, the arſenical acid, ſul- 
phur, iron, &c. The e are the 
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. 
„r Xo [AA FX 
” - 2 Nee — 4 - a 1 Sub 


% 


452 | COBALT. 


principal ores of cobalt, mat ed aocor- 
ding to their component pa 998505 Berg- 
man and Mongez. i 

1. Native cobalt, combined with arſenic. 
This ore is ſolid, grey, ponderous, has little 
brilliancy, and 1s granulated i in its fracture. It 

ives ſparks with ſteel, and becomes black 
in the fire. The nitrous acid diſſolves it 
with efferveſcence; and it forms a ſympa- 
thetic ink with the muriatic acid. 

2. Cobalt in the calciform ſtate, This 
ore, which appears to conſiſt of cobalt cal- 
cined by an acid, is uſually of a blackiſh 
grey, ſometimes {ſimilar to lamp-black, of- 
ten friable and pulverulent; it ſoils the 
fingers. When comp. its fracture pre- 
ſents roſe- coloured - gal ; 1t fometimes re- 
ſembles ſcoriæ or gla 1ence it has been 
called vitreous ore of cpa by ſome natu- 
raliſts, This ore not contain arſenic 
when it is pure, but is frequently mixed 
with martial ochre. 

Cobalt united to the arſenical acid: 
flowers of cabalt, red, roſe-coloured, or the 
colour of peach bloſſoms, The arſenical 
acid diſcovered in it by Bergman and Mon- 
gez, give it this colour. This ore is either 
in maſſes, in powder, in a ſtriated effloreſ- 
cence, or in four-ſided priſms, - with ſum- 
mits of two faces. Its colour is deſtroyed 
by fire, in proportion as the arſenical acid 


is diſfipated. n 
| 887 4. Cobalt 
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4. Cobalt united to iron, and the vitrio- 
lic acid: ſpecular ore of cobalt; it is very 
improperly called ſulphureous cobalt, ſince 
it does not contain ſulphur, but a ſmall 
proportion of vitriolic acid. This ore is 
white, or grey, and very brilliant. It is 
the richeſt of any, and often gives fire with 
the ſteel. 4 : 033 MLL | | | 1771 3651 
5. Cobalt united to ſulphur, arſenic, and 
iron. This mineral is called white, or grey 
cohalt ore. It is of a whitiſh grey, cryſtal- 
lized in cubes; either intire, or truncated 
ſo as to form ſolids of fourteen, eighteen, 
or twenty- ſix facets. Its fracture is lamel- 
lated, and ſpathoſe; it ſometimes has den- 
drites on its ſurface, reſembling fern; in 
this Kate it is called knit cobalt. The white 
ores of cobalt are frequently without ſany 
regular cryſtallization.z but they are al ways 
known by their whitiſh. grey colour, their 
weight, which is leſs than that of the pre- 
ceding ores, and by the red effloreſcence they 
almoſt, always have on their ſurface. 
To aſſay cobalt ores, pounding, waſhing, 
and roaſting, muſt; be uſed. The cobalt 
remains in a ſtate of black calx, more or 
leſs deep with reſpect to colour; this is 
mixed with three parts of black flux, and a 
ſmall quantity of decrepitated marine ſalt; 
the fuſion is performed by a forge heat in a 
covered crucible, . which muſt be ſlightly 
agitated to precipitate: the metal as ſoon as 
FE $5 '— =. = 
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- the fuſion is complete The metallic button 
is ſometimes found to conſiſt of two diſtinct 
ſubſtances, cobalt being uppermoſt; and 
biſmuth beneath; a ſtroke of « n hammer 
readily ſeparates tliem. 

Modern mineralogiſts, eſpecially Bergman 
and Kirwan, propoſe to aſſay cobalt ores by 
the nitrous acid. The cobalt and the iron 
are by this means diſſolved, and are preci- 
pitated by the addition of cretaceous ſoda; 
the cobaltic precipitate is to be afterwards 
diſſolved by the acetous acid. Scheffer ad- 
viſes trying the colouring quality of cobalt 
ores, by fuſion with three parts of 5 gy 
alkali, and five of powdered glaſs. 

Fn the __ works, cobalt is not Ertrocted 
in the metallic form: after pounding and 
waſhing the cobalt ore, it is roaſted in a fur- 
nace, which terminates in a long horizontal 
flue, that ſerves inſtead of a chimney. In 
this flue, the calx of arſenic being ſub- 
limed, becomes condenſed into the ſemi- 
vitrified fubſtance, which is improperly called 
white arſenic. If the ore contain bifmuth, this 
very fufible metal is collected at the bottom 
of the furnace; the cobalt remains in the 
ſtate of an obſcure, grey calx, called zaffre. 

The zaffre, in commerce, is never pure, but 

is mixed with three times its weight of pul- 

verized flints. In this ſtate, if it be expoſed 

to a ſtrong fire, it melts into a glaſs; of a dark 

blue colour, called ſmalt. This is reduced 
„ to 
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* powder i in mills, and mixed with water. 
The firſt portion which falls down, is the 
largeſt grained, and is called coarſe ſmalt: the 
turbid water being decanted off, affords a 
ſecond precipitate ;. and this. decantation is 
repeated four times in the whole: the laſt de- 
poſition, which is finer than the reſt, is impro · 
perly called azure of four fires. This azure 
is uſed in many arts, to give a blue colour 
to metals, glaſſes, &c. 

The zaffre of commerce, fuſed with three 
times its weight of black flux, a ſmall quan- 
tity of tallow, and marine ſalt, aff affords the 
ſemi- metal, known by the improper name 
of regulus of cobalt. The reduction of zatire 
is very difficult. A large quantity o 
muſt be uſed, and the gs muſt be kept 
a conſiderable. time in a white-red heat, 
that the matter may become very fluid, 
and that the ſcoria may be completely 
fuſed into a blue glaſs: at this period the 
cobalt ſinks to dhe bottom, in the form of 
a button. 

Cobalt, annie. to heat, does not melt 
till it is well agnited. This a ape 
pears to be very fixed in the fire, and it is 
not known whether it can be volatilized in 
eloſe veſſels. If 1 it be ſuffered to cool flow- | 
ly, it cryſtallizes in needle-formed priſms, 
placed 6 one on the other, and united in bun- 
ales. It conſiderably FAG maſſes of 
it 1 baſaltes, 
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baſaltes, whichare ſeparated from each other, 
as Mr. Mongez obſerves. To ſucceed in 
this cryſtallization, the cobalt muſt be melted 
in a crucible, till it appears to boil; and 
when the ſarface of the ſemi· metal becomes 
fixed on withdrawing i it from the fire, the veſ- 
ſel is to be ĩnclined. The metal; which ſtill re- 
mains fluid, runs out; and that portion which 
adheres to the fides of the kind of geodes, 
formed by the cooling of the ſurface of the 
cobalt, is found to be covered with cryſtals. 
Cobalt, melted and expoſed to the air, 
becomes covered with a dull pellicle, which 
is a calx of the ſemi-metal, formed by its 
combination with the baſe of vital air. A 
larger quantity of the calx of cobalt may 
be more eaſily had, by expoſing the pulve- 
rized ſemi- metal, in a ſhallow veſſel, under 
the muffle of a cuppelling furnace, and ſtit- 
ring it up, from time to time, to renew the 
calcining ſurface. This powder, after re- 
maining ignited for ſome time, loſes its bril- 
liancy, increaſes in weight, and - becomes 
black. 'This calx requires a moſt violent heat 
to convert it into glaſs, which is Foe of a 
deep blue colour. 

Cobalt becomes. lightly tarniſhed by ex- 
poſure to air, and is not attacked by water. 
It does not unite with earths, but its calx 
combines with them, by fuſion, 'and forms 
a r blue glaſs, extremely fixed in the 

| fire, 
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b. This property of the calx of — 
renders it of — greateſt uſe lin the art of 
pajotieg; in enamel, on porcelain, & cin 
The action of ponderous: earth, magneſia, 
ad lime, on cobalt, is not ænοοννn 
kalis manifeſtly alter it; but theſe changes 
have not been accurately, deſcribed. if nden 
This ſemi=metal diſſolves in all the aeids, 
— with different phenomena, according to 
its own ſtate and that of the acid. 7 
d Cobalt, in the metallic ſtate, is not ſo- 
luble in vitriolic acid, unleſs it be concen- 
_ and boiled. This ſolution is made 
a glaſs phial, or retort : when,. the acid 
Is ance intirely evaporated, in the form of 
ſulphureous gas, the reſidue muſt be waſhed ; 
a portion diffolves in the water, and com- 
municates a roſy, or greeniſh colour: it is 
the vitriol of cobalt. The other part con- 
ſiſts of cobalt, calcined-by. the acid, whoſe 
oxyginous principle has combined: with the 
ſemi-metal. M. - Baume affirms, that by 
ſufficiently evaporating the vitriolic ſolution 
of cobalt, two ſorts of -cryſtals are obtained 
by cooling: the one white, ſmall, and cu- 
bical ; the other greeniſh, quadrangular, ſix 
lines in length, and four in breadth. He 
conſiders theſe laſt as the vitriol of cobalt, 
The former are produced by certain foreign 
matters, united to the cobalt. The cryſtals 
of the vitriol of cobalt moſt commonly ob- 
tained, 
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-thined; have the form of ſmall needles, de- 
ſcribed by Mr. Sage as tetrahedral-rThom- 
boiĩdal priſms, terminated by a dihedral ſums 
mit, with rhombic faces. They are decom- 
poſable by fire, and leave a calx of ponent 
not'reducible alone. Ponderous earth, 
neſia, lime, and the three alkalis, likewiſe 
decompoſe this ſalt, and precipitate the calx 
of cobalt. 100 grains of cobalt, diſſolved 
in the vitriolic acid, afford, by the addition 
of pure ſoda, about 140 grains of precipi- 
tate; and by cretaceous ſoda, 160 grains. 
This augmentation depends on the oxygi- 
nous principle of the vitriolic acid, which 
is united to the cobalt; and in the ſecond 
cafe, likewiſe on the cretaceous acid, which 
combines with the calx of cobalt. The vi- 
triolic acid, diluted with water, acts on 
zaffre, and diſſolves a portion, with which 
it forms vitriol of cobalt. 15 
The nitrous acid diſſolves the regulus of 
cobalt, with efferveſcence, by the affiſtance 
of a gentle heat; nitrous gas is diſengaged, 
in proportion as the oxyginous Principle of 
the acid unites with the cobalt. : When the 
folution is nearly ſaturated, it is either of a 
rofy brown, or bright green colour. By a 
ſtrong evaporation, 1t affords nitre of cobalt, 
in ſmall needles, joined together. This ſalt is 
very deliqueſcent, boils up on hot coals, 
without detonating, and leaves a deep red 

calx. 
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calx. It is decompoſed by the ſame ſaline 
intermediums as the vitriol of cobalt. If 
more alkali be added in theſe decompoſitions, 
than is neceſſary to preeipitate the cobalt, 
the precipitate diſappears, by ſolution in 


the exceſs of alkali. Hr; 
The muriatic acid does not diſſolve cobalt 


in the cold, but takes up a portion by the 
aſſiſtance of heat. This acid acts more 


ory tn zaffre, forming a ſolution of 'a 
red brown, which becomes green When 
heated. By evaporation, it affords à eryſ- 
tallized-falt, in ſmal needles, very deliqueſ- 
cent, which becomes green when heated, 
and is foon after decompoſen. 
Aqua regia diſſolves cobalt rather more 
eaſily than the muriatic, but leſs ſo chan the 
nitrous acid. This ſolution has been long 
known as a ſympathetic ink, which is not 
viſible unleſs heated, in which caſe it be- 
comes of a beautiful ſea- green, that diſap- 
pears in proportion as the paper becomes 
cold. This ꝓroperty belongs to the ſolution 


of the cobalt in the muriatic acid; and the 


nitrous acid of the aqua regia only facilitates 
its ſolution and ſuſpenſion. It was formerly 
thought, that the green colour, produced 
by heat in the ſympathetic ink of cobalt, 
aroſe from the metallic ſalt being ctyſtal- 
lized, and afterwards attracting a ſufficient 
quantity of water, from the cold air, to dif- - 
Fun | e e a ſolve 
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- ſolve it, and cauſe it to diſappear intirely , 


but it is proved, that the marine ſalt of co- 
balt,; diſſolved in water, aſſumes the ſame 
colour when apa 00 certain degree of 
beat. t 18 q. 

The acid of 3 ors not diffolve. cobalt 


immediately; but when a ſolution of borax is 


mixed with a ſolution, of the ſemi-metal, in 
one of the foregoing acids, a double decom- 
poſition takes place, The ſoda unites. with 
the acid which held the metallic calx in 


ſolution, and the calx combining with the 


acid of borax, forms a precipitate, cb 
may be ſeparated by ; filtration, 105 

Cobalt has no action on moſt of. then neu- 
tral ſalts- Heated with nitre, it, becomes 
calcined. If a mixture of one part.of cobalt, 
in powder, and two or three parts of dry 
nitre; be thrown into a red- hot crucible, a 
ſtrong detonation does not follow, but ſmall 
ſeintillations are very evidently ſeen. A por- 
tion of the cobalt is found, converted into a 
calx, of a red colour, more or leſs. deep, and 
ſometimes of a green. This experiment, as 
well, as many others, relating to the detona- 
tion of nitre with metallic ſubſtances, de- 
ſerves: to be more particularly attended. to. 

Cobalt does not decompoſe ſal ammoniac. 
Buequet, who made this experiment with 
great cate, did not obtain a particle of vo- 
Iatile alkali ; a circumſtance which no doubt 


depends on the ſmall degree of affinity, 
which 


Th 
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which exiſts between this ſemi-metal and 


the muriatic acid. | 
The action of inflammable gas on cobalt 


is not known. Sulphur unites very diffi- - 


cultly with this ſubſtance ; liver of ſulphur 
favours this combination, and produces a 
kind of artificial ore, of a finer or cloſer 
grain, and of a whiter or yellower colour, 


in proportion to the quantity of ſulphur in 


the combination. M. Baume, who has given 


an excellent account of this compound, in 


the ſecond volume of his Chemiſtry, ob- 


ſerves, that it is not decompoſable by acid, 


and that fire is not capable of ſeparating all 
the ſulphur. wx $ 5 

Cobalt is not uſed in its metallic ſtate; 
its calx, as we have obſerved, is applied to 
give a blue colour to glaſs, enamel, pottery, 
and other ſubſtances of the like nature. 
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